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A. 


Abercromby’s Weather, 215. 
Academy of Sciences, National, 
Act of God, 46. 

Acting, psychology of, 99. 

Aerobioscope, a new, 197. 

Aerolites, orbits of, 198. 

Africa, Portuguese in, 193. 

African languages, 205. 

Agassiz Association, Massachusetts Assembly of, 311; 
New Jersey Assembly of, 286. 

Agnew, Cornelius R., death of, 195. 

Agricultural chemists, 311; Department, scientific 
work of, 147; station at Knoxville, 193; survey of 
the United States, 231 ; value of the Mackenzie re- 
gion, 231. 

Agriculture and late quaternary geology, 241. 

Alabama, Polytechnic Institute, 172. 

Alaska, ethnographic collection from, 198. 

Alaskan rivers, 311. 

Alcohol and fevers, 104. 

Alden’s Cyclopedia, 228. 

Aldis’s Algebra, 107. 

Algonkin metalsmiths, 186. 

Allen, F. H. An unusual auroral bow, 302. 

Allen, H. Crania of Carnivora, 71. 

Alloys, formation of, 99, 100. 

Aluminium production, 286, 302. 

American Association meeting, 228, 312. 

Ames, C. H. Wasp-stings, 24. 

Anderson’s Medical Nursing, 285. 

Anemometers, testing of, 313. 

Animals, calls of, 70, 109. 

Antarctic regions, 68. 

Anthropologist, the American, 95. 

Ants, interesting nests of, 286. 

Aphasia, 42. 

Architects, French, 46. 

Architecture in the South-west, 257. 

Argentine Republic, map of, 36; statistics, 313. 

Arkansas, 48. 

Arkansaw and Kansaw, 24. 

Arthur Kill Bridge, 313. 

Artificial arm and leg statistics, 240. 

Ashley’s Early History of the English Woolen Indus- 
try, 33. 

Ashmun, G.C. Worm in a hen’s egg, 97. 

eecclation of American Physicians, ‘'ransactions of 
the, 155. A 

Atkinson’s Study of Politics, 204. 

Atmospheric electricity, 296. 

Atomic weights, errors in, 189. 

Attention, morbid states of the, 130. 

Audubon monument, 159. 

Auroral bow, an unusual, 266, 289, 302. 

‘Australian Association of Science, 311. 


B. 


Bacteria, thermal death-point of, 67. 

Bacteriology in medical schools, 5, 61, 123, 158. 

Bailey, E. H.S. Sense of taste, 145. 

Baird, Major Powell’s address in memory of, 25. 

Balfour’s Lectures on Bacteria, 84. 

Balkan Peninsula, people of, 40. 

Balloon, proposed vacuum, 260, 307. 

Ballou’s Under the Southern Cross, 54. 

‘Bannatyne’s Republican Institutions in the United 
States, 53. 

Barometric areas of the Atlantic, 70. 

Barrett, F. N. Economy of food, 208. 

Bartlett, Commander, retiring of, 243. 

Basque nation, 294. 

pe ecpeler» J.M. Temperature of the Saco River, 

Battery, primary, magnesium in, 177; the Schan- 
scheifi, 168; storage, 104 ; improvement in, 284; in 
Brussels, 212 ; plates for, 154; tests of, 248; the Car- 
riére, 263; the DeBernado, 189; the Farbarky and 
Schenck, 168; the Gibson, 177; the Tudor, 307. 

Baur, G. Unusual dermal ossifications, 144. 

Beauchamp, W. M. Indian graves, 206; the snow- 
snake, 36, 71, 157. 

Beer, use of, in the United States, 185. 

peulela’s Manual Training and the Public School, 

Bell, A. Graham, 252. 

Bell, A.M. Volapiik, 39. 

Bérillon’s Pedagogy, 216. 

Bessels, Emil, 219; death of, 169. 

Bicycle railway, 287. 


186, 195. 
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Bile, function of, 272. 

Binet and Féré’s Animal Magnetism, 82. 

Birds, flight of, 9, 58. 

Bishop’s Exact Phonography, 214. 

Black’s Periosteum and Peridental Membrane, 216. 

Blackwell’s German Prefixes, 204. 

Blizzard, the March, 287, 295; deaths in, due to as- 
phyxia, 310. 

Blonde and brunette, 194, 230. 

Blood changes, 117; corpuscles, educating white, 237. 

Bloxam’s Chemistry, 94. 

Boas, F. Calls for domestic animals, 109; explora- 
tions in Canada, 64; psychophysic methods, 119; 
vermin-eaters, 109. 

Boats, landing Eskimo, 134. 

Bonar’s Letters of David Ricardo, 156. 

Books, disinfection of, 226; published in 1887, 36. 

Boyer, E. H. The common schools, 289. 

Bradley’s Atlas of the World, 285. 

Braidwood, T. W. Thomas Braidwood, 12. 

Brake, an improved Prony, 212. 

Breath, the human, 141. 

Buel, R. H. Conspiracy of silence, 12. 

Buffaloes for Washington Zodlogical Garden, 240. 

Butler, A. W. The scientific swindler, 119. 


Cc. 


Canada, explorations in, 64; Royal Society of, 278. 

Canal, Nicaragua, 286 ; Perekop, 288 ; Suez, tonnage 
through, 289. 

Cancer, bacillus of, 44. 

Capitol, marble terrace for the, 183. 

Carnivora, crania of, 71. 

Carpet-beating in Paris, 264. 

Carr’s Missouri, 274. 

Carr’s Results in Pure Mathematics, 251. 

Cascade Range, geology of, 122. 

Case School of Applied Science, 31. 

Cat phenomena, 96. 

Cerebration, unconscious, 131. 

Chamberlain, A. F. Vermin-eaters, 109. 

Chamberlain’s Catalogue of Canadian Birds, 142, 
182. 

Chambers’s Encyclopedia, 142. 

Chautauqua College, 252. 

Chemical laboratory of the Alabama Polytechnic 
Institute, 126. 

Cheyenne, 24. 

Children, development of, 21, 50; growth of, 28. 

Cholera epidemic in Japan, 306; infantum, 213. 

Christmas customs, 218; in Newfoundland, 93. 

Church’s Mechanics of Materials, 192. 

Cincinnati natural history lectures, 8. 

Clayton, H. H. An unusual auroral bow, 289; rain- 
fall on the Plains, 229; weather-predicting, 22, 56. 

Climatology, dictionary of, 169. 

Clodd’s Story of Creation, 142. 

Coast and Geodetic Survey, field force of, 301; trans- 
fer of, to the navy, 252. 

Cod from Iceland, 46. 

Coffee, adulteration of, in Canada, 169. 

Color associations, 12; blindness. 39, 57. 

Comet seen April 12, 252. 

Composite portraits of the insane, 252. 

Conferences between business-men and working- 
men, 171. 

Conn, H. W. Bacteriology in medical schools, 123, 
158; germ theory in education, 5; significance of 
variety and species, 253. 

Connecticut State Board of Health Report, 238. 

Consciousness, ante-chamber of, 123. 

Conspiracy of silence, 12, 37. : 

Consumption and lung-expansion, 189; portagious- 
ness of, 201. 

Contagion in courts, 287. 

Copper, lead, and zinc, 211. 

Copyright Association, 46; international, 159, 205, 
281, 265, 280. 

Corundum exhibited by G. F. Kunz, 289. 

Coues, E. Psychics, 86. i 

Cox, ©. F. Dr. Edward Tyson and the doctrine of 
descent, 169. 

Criminal types, 217. 

Criminals, method of identifying, 147. 

Croton water, 310. 

Cure, the Swedish movement, 27. 

Current-registering instrument, 284. 

Curtis, G. E. Rainfall on the Plains, 194. 

Cutter’s Anatomy, 191. 

Cyprus Exploration Fund, 157. 


D. 


Davidson, Dr. Thomas, memorial to, 157. 

Davis’s Text-Book of Biology, 284. 

Dawson, G.M. Geological observations of the Yukon 
expedition, 185. 

Dawson’s Geological History of Plants, 203. 

Day’s Mineral Resources of the United States, 105. 

Death-penalty, 63, 217. 

DeBary, Anton, death of, 85. 

DeBary’s Lectures on Bacteria, 45. 

Descent, Dr. Edward Tyson and the doctrine of, 169. 

Dessoir’s Bibliographie des Hypnotismus, 300. 

Diamonds in meteorites, 118. ? 

Dictionary of Indian languages, 236. 

Diphtheria carried by turkeys, 226; classification 
of, 108; in New York, 225. 

Dixwell, J. Scarlet-fever, 194, 

Doctors advertising, 135. 

Dog, function of the cerebrum in, 200. 

Dolbear, A. E. Globular lightning, 38; the Reis tel- 
ephone, 37. 

Dolbear’s Art of Projection, 133. 

Dorsey, J. O. Arkansaw and Kansaw, 24; Chey- 
enne, 24. 

Drawing, teaching of, 30. 

Drift north of Lake Ontario, 138. 

Drunkenness as a disease, 307. 

Dulles’s Accidents and Emergencies, 239. 

Dynamite guns, 153. 

Dynamo, the Eickemeyer, 212; the Mordey alternat- 
ing-current, 284; and steam turbine, 247. 

Dynamos, designing of, 296. 


E. 


Earth, density of the, 116. 

Earthquake, report on the Charleston, 171; report on 
the Sonora, 159, 162; submarine, 205. 

Economic Association, 9; paradoxes, 172. 

Editors needed in Washington, 183. 

Education, commercial, 314; report of commissioner 
of, 132;.report of the New York department of, 63. 

Educational Association, 70. : 

Edwards’s Butterflies of North America, 54, 277. 

Electric currents, heating effect of, 288; distribu- 
tion, 167, 200; energy from carbon, 188; light con- 
vention, 111; measuring-instruments, 237 ; meter, 
212; motors, 168; phenomena provoked by radia- 
tion, 201; radiograph, 212; transformers, 141, 155. 

Electricity, chemical generators of, 262; directly 
from heat, 68; for railroad-work, 200. 

Electro-motor, a new, 238. 

Electro-motors, 92; alternating-current, 273. . 

Elliott, E. B., death of, 261. 

Emin Pacha, news from, 157. 

Emmons’s Geology and Mining Industry of Leadville, 
Colorado, 18. 

Energy, hypothesis of potential, 196. 

Eozoon Canadense, 146. 

Eskimo and Indian, 11; ring-finger, 24. 

Ethnographie, Archiy fiir, 107. 

Ethnology, appropriations for Bureau of, 265. 

Evolution in civilized man, 111, 112. 

Exhibition, the Three Americas, 303. 

Explosive gases and incandescent lamps, 284. 


FE. 


Farini and Chayanne, 17. 

Farm-labor statistics, 279. i 

Farnsworth, P. J. Classification of diphtheria, 108, 

Fats, examining, 102. 

Field-parties of the national surveys, 228. 

Fish Commission, re-organization of, 237; ‘work of, 
on the Pacific, 247; propagation, 235. 

Fish-cultural station in Missouri, 301. 

Fisheries of Norway, 312. 

Floods in New South Wales, 108. 

Fluorine, isolation of, 19. 

Foerste, A. F. Sections of fossils, 22. 

Fog during May, 270. 

Folk-Lore Society, 20; journal of, 240. 

Food, economy of, 208, 232. 

Foot-and-mouth disease, 44. 

Forbes’s Lectures on Electricity, 156. 

Forestry of Michigan, 35. 

Forests, influence of, upon climate of Australia, 222, 

Fossil animal-tracks in Florida, 133. 

Fossils, sections of, 22, 50. 

Fungi, edible, 97. 
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G. 


Gallaudet’s Life of Thomas Hopkins Gallaudet, 106. 

Galloway’s Principles of Chemistry, 274. 

Galvanometer, expansion, 273. 

Galvanometers, suspensions for, 227. 

Gannett, H. Do forests influence rainfall? 3; rain- 
fall on the Plains, 99. 

Garbage, cremation of, 190, 308. 

Garrett, Andrew, death of, 35. 

Gas, illuminating, 226. 

Gas-lamp, an improved, 301. 

Geikie’s Geography of the British Isles, 250. 

Geographic Society, address of president of, 148. _ 

Geographical names, 45; society in Peru, 240; in 
Washington, 54. 

Geological Congress, 278, 311; survey of Pennsylva- 
nia, 1886, 45. 

Geometrical teaching in England, 36. 

Gerland’s Beitrige zur Geophysik, 203. 

Gibson’s Earth’s Crust, 105; Great Waterfalls, 105. 

Gilbert, C. H. Scientific swindler, 144. 

Gilman’s Plea for the ‘!raining of the Hand, 33. 

Goff, E.S. Expansion of wood, 86. 

Goode’s American Fishes, 265. 

Goodridge, J. C.,Jr. The earth’s rotation as affect- 
ing railway-trains, 62. 

Gow’s School Classics, 275. 

Gray, Asa, 51; bequest of, 266; illness of, 46; memo- 
rial meeting in Washington, 181. 

Gray, Thomas, 133. 

Greely, A. W. Rainfall on the Plains, 240. E 

Greenland, Danish expeditions to, 193; explorations 
in, 259. 

Gypsy-lore society, 286. 


H. 


Hailmann’s Primary Methods, 33. 

Hair-washes, 310. 

Hall, A. Conspiracy of silence, 37. 

Hallock, W. Mercury distillation, 314. 

Halos round the moon, 283. 

Hampson, Thomas, death of, 205. 

Handwriting, psychology of, 44. 

Harbor entrances, 76. 

Harlow, W. B. Color-blindness, 57. 

Harris, W. T. Wasp-stings, 62. 

Hartleben’s atlas, 144. 

Hayden, E. Globular lightning, 110. 

Hayden, Ferdinand Vandeyveer, 1. 

Hayden Memorial Fund, 240. 

Haynes, H. W._ Indian wrist-guards, 121. 

Hazen, H. A. Rainfall on the Plains, 218; weather- 
predictions, 49. 

Head-growth, 271. 

Heads, dried, among the Jivaros, 134. 

Health Association, sixteenth meeting of, 216. 

Heebner’s Pharmacy and Chemistry, 205. 

Hessian-fly, 252. 

Hewitt, J. N. B. Eskimo and Indian, 11; the snow- 
snake, 46, 109. 

Hilgard, E. W. 
geology, 241. 

Hill, A.J. Blonde and brunette, 230. 

Hill, R. T. Pronunciation of ‘ Arkansas,’ 48; Trinity 
formation of the South-west, 21. 

Hill’s Lessons in Geometry, 276. 

Hill's Social Influence of Christianity, 310. 

Holden, E. 8. Color associations, 12; human beings 
as pack-animals, 278. 

Holland’s The Urine, 168. 

Howe, H. A. Star of Bethlehem, 86. 

Hubbard, G. G., address of, before the Geographic 
Society, 148. 

Hughes’s Geography for Schools, 215. 

Human beings as pack-animals, 242, 278, 290; prog- 
ress, course of, 220. 

Hyatt on values in classification, 41. 

Hybrid diseases, 57. 

Hydrographic Office, 27. 

Hypnotic, a new, 272. 

Hypnotism, 66; notes on, 298. 

Hyslop, J. H. Binocular vision, 59, 71; experiments 
in vision, 217. 


Agriculture and late quaternary 


1 


Ice, effect of pressure on, 134. 

Ideas, genealogy of, 278. 

Illusions of sight and motion, 178. 

India to China, trade route from, 193. 

Indian graves, 206; relics, 205; tribes, original 
homes of, 139. 

Indiana Academy of Sciences, 20, 205. 

Indians, Siana, 187. 

Induction, co-efficients of, 238. 

Induction-coil currents, 105. 

Industrial Education Association Manual in Domes- 
tic Science, 192. 

Infection by rags, 102. 

Inge’s Society in Rome under the Casars, 250. 

Ingram’s History of Political Economy, 204. 

Insanity and race, 272. 

Insects, injurious, 187; mental powers of, 199. 

Instruments, new method of reading reflecting, 238. 

International exchanges, 286. 

Interstate commerce control, 127. 

Investing, Art of, 133. 

Irving, Roland D., funeral of, 288. 

Island, newly discovered, in the Pacific, 36. 


J. 


Jackson, R. T. Microscopical examination of ani- 
mal life, 930. 

Jackson medals, 110. 

Jacobson, A. Jacobson’s Higher Ground, 55. 


INDEX. 


James, J. F. Sections of fossils, 50. 

James’s Long White Mountain, 168. 

Jastrow, J. 
physic methods, 145. 

Jelly-fish, poisonous, 146. 

Jennings’s Chronological Tables, 275, 

Jewels and precious stones, 260. 

Joking, psychology of, 18. 

Jones’s Negro Myths, 276. 

Jugglery, Indian, 269. 


K. 


Keller, Helen, 89, 160. 

Kellicott, D.S. An unusual auroral bow, 266. 
Kilima Ndjaro, H. Meyer’s ascent of, 8. 

Kirkup’s An Inquiry into Socialism, 19. 

Klemm’s Chips from a Teacher’s Workshop, 193. 
Kneeland’s Volcanoes and Earthquakes, 190. 
Kongo, commission to visit the, 265; meaning of, 70. 


Kunz, G. F. A pseudo-meteorite, 119; diamonds in 


meteorites, 118. 


L. 


Labor statistics, 135. 

Laboratories, electrical, in Paris, 154. 

Laboratory, Marine Biological, 20, 305. 

Labrador, 77. 

Land in severalty for Indians, 231. 

Lands, reclamation of arid, 236, 265. 

Lang, H. Transcontinental railroads, 73. 

Langley’s The New Astronomy, 143. 

Language Association, 13; the universal, 184. 

Languages, study of, 12. 

Lard, adulteration of, 186. 

Leach, 8.8. Mississippi problem, 87. 

Lead in water, 226. 

LeConte, John. Drops of water, 74. 

LeConte, Joseph. Experiments in vision, 252; 
monocular vision, 119; significance of sex, 229. 

LeConte’s Evolution, 239. 

Leland’s Practical Education, 240. 

Leper invasion, 272. 

Leprosy, contagiousness of, 67; in America, 189. 

Letters, legibility of, 297. 

Lichty, D. Tree temperatures, 62. 

Light at Goat Island, 287; the Seel incandescent 
electric, 263. 

Lighting, windmills for electric, 308. 

Lightning, globular, 38, 62, 110, 122. 

Lights, electric, and insurance, 189; efficiency of, 
188; for stations, 226; high candle-power, 177; in- 
candescent, with alternating and direct currents, 
296; intensity of, 211: power for, 93. 

Linderfelt’s Volapuk, 69. 

Linnzan Society centennial, 277. 

Lizard, is there a venomous? 21, 50. 

Lock’s Trigonometry, 276. 

Locomotive-building, rapid, 313. 

Lovering, Professor, resignation of, 255. 

Lucas, F. A. Flight of birds, 58. 


M. 


McAnally’s Irish Wonders, 203. 

MacCord’s Hints for Draughtsmen, 228. 

McDonough, T. Globular lightning, 62. 

MecMaster’s Benjamin Franklin, 94. 

McMillan, R. Wasp-stings, 122. 

Magnetic declination records, 51. 

Magnetization of iron and temperature, 284. 

Magnus’s Education in Bavaria, 204. 

Malaria, 139. 

Mantegazza’s Die Ekstasen des Menschen, 300. 

Manual training, 1; in Washington, 87, 207, 210, 240, 
267, 302; in the West, 171; Lord Salisbury on, 303. 

Maps, United States Geological Survey, 228. 

Martin’s Elizabeth Gilbert and her Work for the 
Blind, 132. 

Marvin, C. F. Self-recording rain-gauge, 97. 

Mason, O. T. Dried heads among the Jivaros, 134; 
genealogy of ideas, 278; human beings as pack- 
animals, 242, 290; ratio between men and women, 
108. 

Massachusetts Bureau of Statistics of Labor, Eigh- 
teenth Report of, 191. 

Mather, F.G. Edible fungi, 97. 

Medical colleges in the United States, 103; gradu- 
ates, the future of, 104; Museum, catalogue of 
Army, 133; profession, wear and tear of, 263; 
schools, bacteriology in, 5, 61, 123, 158; students, 
number of, 249. 

Medicine, State, 248. 

Memory-test, 271. 

Men and women, ratio between, 108. 

Mercier’s Nervous System and the Mind, 202. 

Mercury distillation, 314. 

Merrill, G. P. The Montville serpentine, 302. 

Merriman’s Roofs and Bridges, 132. 

Metals in magnetic fields, 238. 

Meteorite, a pseudo, 119; Fayette County, 266; from 
Texas, 55. 

Meteorological Society of England, 85. 

Meter, a direction-current, 281. 

Mexican tribes, 311. 

Meyer’s Theories of Chemistry, 132. 

Michigan State Board of Health Keport, 311. 

Microscopes, 23, 120. 

Microscopical examination of animal life, 230; ob- 
jectives, 157. 

Milk, 309. 

Mills, 1. W. Physiological reversion, 79. 

Mind, a new science of, 256. 

Mine development in Ontario, 240. 

Mineral resources of Canada, 287. 

Mineralogical branch of the New York Academy, 
286; Club in New York, 193, 312. 


A new science of mind, 256; psycho- 
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Minerals for Cincinnati Exposition, 277. 

Mining road, electric, at Lykens, 296. 

Minnesota Indians, bistory of, 313. 

Minot, C. 8. Microscopes, 23. 

Mississippi problem, 87; surplus water of, 251. 

Monaco, explorations of Prince of, 252, 277. 

Monteith’s Familiar Animals, 142. 

Morgan, A. Act of God, 46; interstate commerce 
control, 127. 

Morphine habit in Paris, 226. 

Morris, C. Reflex speech, 290. 

Mounds, Ohio, 254, 314; serpent, 196. 

Mountain-building, 280. 

Misller’s Science of Thought, 299. 

Muir and Carnegie’s Practical Chemistry, 54. 

Muir and Slater’s Elementary Chemistry, 54. 

Murdoch, J. Eskimo ring-finger, 24. 

Museum, National, 267 ; fire-proof building for the, 
252, 306. 

Muter’s Analytical Chemistry, 168. 

Mythology and American myths, 244. 

Myths, Irish, 101. 


N. 


Names, science of, 291. 

Naturalists, society of, 6. 

Newberry, J. 8., award of medal to, 95. 
Newberry, J.S. Flight of birds, 9. 

Newcomb, Prof. Simon, illness of, 313. 

New Jersey Dairy Commissioner’s Report, 264. 
New Jersey State Board of Health Report, 238. 
New York Academy of Sciences, 111. 

New York City, geological map of, 107. 

New Zealand letter, 223. 

Nichols, E. L. Sense of taste, 145. 

Nixon’s Geometry, 276. 

Noyes, W. Composite portraits of the insane, 252. 
Nuttall’s Standard Dictionary, 69. 


0. 


Obangi, the, 17; exploration of the, 277. 
Ocean-currents, 206. 

Oil to calm the waves, 183, 312. 
Oil-springs in the Pacific, 116. 

Oldberg and Long’s Chemistry, 215. 
Oleomargarine in Massachusetts, 249. 
Ontario, history of Lake, 49. 

Orbis Pictus of John Ames Comenius, 132. 
O’Reilly’s Boxing and Manly Sport, 285. 
Ossifications, unusual dermal, 144. 
Osteological notes, 218. 

Oxygen, atomic weight of, 144. 


Lee 


Parasite of the beaver, 197. 

Parker, H. W. Cat phenomena, 96. 

Parkes’s Unfinished Worlds, 45. 

Pasteur, 226. 

Paton’s Down the Islands, 54. 

Patton’s Natural Resources of the United States, 84. 

Peabody Museum report, 107. 

Peabody’s Harvard Reminiscences, 93. 

Pellew’s Woman and the Commonwealth, 95. 

Penna, D. S. F., death of, 108. 

Pennsylvania agricultural station, 312; Geological 
Sarvey report, 276. 

Petroleum-engine, 247. 

Philadelphia pedagogical library, 84. 

Phonograph, Edison’s, 247. 

Phonographs, 246. 

Physics at Harvard, 313; and chemistry, journal for 
the teaching of, 20. 

Physiological Association, 8. 

Pictographs, Ojibwa, 282. 

Plane-table sheets, distortion in, 166. 

Play-instinct, 270. 

Plumb-line deflections, 35. 

Poison, deaths from, 310. 

Polarization of platinum plates, 296, 

Political Science Quarterly, 9. 

Polytechnic Institute, 269. 

Pond, E. J. Drops of water, 38. 

Population drifting to cities in Australia, 303. 

Post, H. D. Influence of forests upon rainfall and 


Pottery for National Museum, 288. 

Powell, J. W. The course of human progress, 220. 

Powell on evolution in civilized man, 111, 112. 

Prescott’s Organic Analysis, 53, 

Prestwich’s Geology, 181. 

Preyer’s Mind of the Child, 216. 

Princeton’s new president, 75. 

Printing, dilatory governmbént, 147. 

Probabilities, 153. 

Probe, electrical bullet, 103. 

Psychic disturbances in Russia, 178. 

Psychical Research, Proceedings of American Socl- 
ety for, 118. 

Psychics, 86. 

Psychology, American Journal of, 131, 288; experi- 
mental, at Bonn, 169; in France, 207. 

Psychophysic methods, 119, 145.. 


Q. 
Queen & Co.'s importation of apparatus, 312. 
R. 
Raft, logs of the great, 111, 288. 
Railway in central Asia, 54, 288; electric, in Alle- 


gheny City, 248; Short series, 284; Sprague, 68; 
street, in Baltimore, 227. 
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Railways in South America, 20; transcontinental, 
73; electric, 141; in Great Britain, 176. 

Railway-trains and the earth’s rotation, 62,110. _ 

Rainfall as influenced by forests, 3,50; on the Plains, 
99, 101, 158, 194, 218, 229, 240. 

Rain-gauge, self-recording, 97. 

Ration, a new military, 299. 

Re-action time for temperature, 250. 

Reed’s Photography applied to Surveying, 190. 

Reformatory, annual report of the New York, 147. 

Retina, visual units in the, 18. 

Reversion, physiological, 79. 

Rhode Island geology, 99; survey of, 169. 

Richter’s Inorganic Chemistry, 94. 

Ricketts and Russell’s Skeleton Notes upon Inor- 
ganic Chemistry, 215. 

Rio Déce in Brazil, 133. 

Robinson’s Principles of Morality, 204. 

Rocks, cabinets of typical American, 282. 

Roofs as health-resorts, 207, 214. 

Roumania, Meterological Institute of, 277. 

Royal Society election, 312; foreign members of, 301. 

Rubies, artificial, 193. 


s. 


Sachs’s Physiology of Plants, 190. 

Safford, F. Wasp-stings, 38. 

St. Bris’ The Name of America, 264. 

St. Petersburg letter, 209. 

Sallis’s Hypnotism. 216. 

Salmon ova shipped to Argentine Republic, 288. 

Salomons’s Management of Accumulators, 70. 

Sauveur College of Languages, 252. 

Scarlet-fever epidemic at Heudon, 67; in London, 
36; report, 2, 14, 29, 117, 179, 194. 

Scheele, Charles William, monument to, 36. 

School statistics in the United States, 311. 

Schoolhouses, sanitary supervision of, 51. 

Schools, efficiency of engineering, 292; New York, 
248, 255, 267, 278, 279; science-teaching in, 13, 75; 
the common, 289. 

School-work exhibition, 147. 

Sciences, the endowment of the new, 39. 

Scientific meetings, eating and smoking at, 13. 

Sea, peculiar colorings of, 251. 

Seaman, W. H. Microscopes, 120. 

Sea-sickness, 272. 

Seidel’s Industrial Instruction, 33. 

Selwyn, A. R.C. Eozoon Canadense, 146. 

Sergi’s Ta Psychologie Physiologique, 34. 

Serpentine, specimens of, 282; the Montville, 302. 

Sewage, electrical treatment of, 141. 

Seward, T. F. New York schools, 278. 

Sex, significance of, 229; and consumption, 52. 

Shad-hatching, 246. 

Shaler, N.S. Mountain-building, 280. 

Sheep, tape-worm among, 137, 261. 

Shufeldt, R. W. New text-book on zoélogy, 58. 

Siulkworms, breeding wild, 35. 

Silver, remonetization of, 286. 

Skating, prehistoric, 33. 

Slade, D. D. Osteological notes, 218. 

Slang dictionary, 286. 

Slater’s Sewage Treatment, 155. 

Smith, Chauncey, on education, 287. 

Smith, T. Germ theory in education, 61. 

Smith’s Algebra, 191. 

Smokers’ vertigo, 272. 

Snow, F. H. Rainfall on the Plains, 158; venomous 
lizard, 50. 


INDEX. 


Snow-snake, 36, 46, 71, 109, 157. 

Solids, flow of, 152. 

Spain, prehistoric researches in, 32. 

Spectrum analysis theory, 224; photography and the 
spectrum of carbon, 198. 

Speech, reflex, 249, 290. 

Spencer, J. W. History of Lake Ontario, 49. 

Sprague, C. HE. Volapiik, 182. 

Sprague’s Hand-Book of Volapik, 69. 

Squier and Davis’s Ancient Monuments, 95. 

Stanley, expedition of, 67; fate of, 301; movements 
of, 95; news from, 219, 243. 

Star of Bethlehem, 86. 

Stars, scintillations of, 277. 

Steele’s Fourteen Weeks in Zoédlogy, 58; Popular 
Physics, 274. 

Stephen Island, natives of, 36. 

Stevens, W. LeC. Disparate vision, 241; the scien- 
tific swindler, 86. 

Stewart and Gee’s Physics for Schools, 142. 

Stieler’s Hand-Atlas, 251. 

Stirling’s Physiology, 205. 

Stockley, W. F., 218. 

Stone, G. H. Microscopical objectives, 157. 

Sturtevant, E. L. Vermin-eaters, 134. 

Sugar consistencies, 101. 

Swedenborg’s The Soul, or Rational Psychology, 106. 

Swindler, the scientific, 86, 119, 144. 


T. 


Tanner’s Memoranda on Poisons, 228. 

Target-shooting, 138. 

Taste, sense of, 145. 

Teeth, implanting of, 133. 

Telegraph-receiver, an ancient, 301. 

Telepathic theory, suggestion for the, 200. 

Telephone, the Reis, 37; lines, long-distance, 262; 
transmitter, the water-jet, 273. 

remperatune of the Saco River, 170; re-action time 

or, 17. 

Texas Geological Survey, 228. 

Thermometer, new form of, 107. 

Thomas, C. Ohio mounds, 254, 314; Squier and Da- 
vis’s Ancient Monuments, 95. 

Tibet and Nepaul, 91. 

Trance, alcoholic, 298. 

Transvaal, 17. 

Tree temperatures, 62. 

Trelease, W. Hybrid diseases, 57. 

Trinity formation of the South-west, 21. 

Trowbridge, W. P. Flight of birds, 10. 

Tuberculosis, bovine, 104. 

Turkeys, roup among, 302. 

Typhoid bacillus, 249; destroyed by boiling water, 
310; infection, 140; inoculation, 226. 

Tyson, Dr. Edward, and the doctrine of descent, 169. 
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Underwood’s Native Ferns, 274. 
University, a proposed American, 267. 


Vv. 


Vaccination statistics, 117. 

Vacuum, conductivity of, 308. 

Vancouver Island, 105. 

Van Dyck, F. C. Floating drops, 86; globular light- 
ning, 110. 
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Van Dyke’s Literary Piracy, 94. 

Variety and species, significance of, 253. 
Vermin-eaters, 109, 134. 

Vertebrate fauna of the Puerco series, 198. 
Vescelius-Sheldon’s Yankee Girls in Zulu Land, 203. 
Vision, experiments in, 59, 71, 119, 217, 241, 252. 
Visual area, 250. 

Volapiik, 39, 182. 


Ww. 


Walker’s Political Economy, 69. 

Ward, H. L. Is there a venomous lizard? 21. 

Ward & Howell. Fayette County meteorite, 266; 
meteorite from Texas, 55. 

Warner’s The Children, 45. 

Washington scientific societies, 267. 

Washington’s letters, 74. 

Wasp-stings, 24, 38, 50, 62, 122, 242. 

Watches, magnetization of, 308. 

Water, drops of, 38, 62,74, 86; for Vienna, 226. 

Water-spouts, 150; of April, 247. 

Waters’s Digest of Fawcett’s Political Economy, 106. 

Weather Bureau, control of, 291; predictions, 22, 49, 
56, 71, 267; prognostications, 280. 

Welding, electrical, 273. 

Welle, exploration of the, 234; source of the, 182. 

West’s Childhood, 106. 

Wey’s Training of Criminals, 276. 

What Shall We Talk about? 107. 

Wheat cultivation, 305; supply of England, 85. 

White Mountains, refuge-hut in, 219. 

ni teie European Schools of History and Politics, 

Wilde’s Ancient Legends of Ireland, 227. 

Wilder, W. L. Wasp-stings, 242. 

Willis, B. Geology of the Cascade Range, 122. 

Will-power, 65. 

Wirick, C. M. Drops of water, 62. 

Wood, G.G. Washington’s letters, 74. 

Wood-expansion, 86. 

Woodite, 312. 

Woodward’s The Manual-Training School, 33. 

Wooster, L. C. Jackson medals, 110. 

Word-deafness, 250. 

World-English, 286. 

Worm in a hen’s egg, 97, 108. 

Worthen, A. H., death of, 240. 

Wounds, grafts on, 140; of the abdomen, 299. 

Wright, Carroll D., on labor statistics, 135. 

Wright, R. R. Worm in a hen’s egg, 108. 

Wrist-guards, Indian, 121. 

Wyckoff, William C., death of, 219. 


Y. 


Hollow fever, 283; in Florida, 283; inoculation, 207, 

1. 

Yellowstone National Park, 255. 

Yeo’s Physiology, 204. 

Yukon expedition, 1887, 184; geological observations 
of the, 185. 


Z. 


Zanzibar, 17. 

Zoological garden in Boston, 87, 183; in Washington, 
27, 205; station at Ostend, 288. 

Zuni mythology and religion, 136. 
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Pressure on ice, effect of ° 
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Rain-gauge, relf-recording 5 3 ° 


LIST OF ILLUSTRATIONS. 


PAGE 


PAGE 
O 5 Q 159 Rubies, artificial (2 figs.) . 5 b . . Q - . 194 
dj 32 Saco River, temperature of O a 5 5 é o O 170 
3 126 School of Mechanic Arts, Alabama Polytechnic Institute, plan of work- 

3 o 253 shops at : J 5 6 . . : . 173 
4 | 92 Snow-snake . 0 + 9 O 2 : : ° : 37 
6 : . 259 Sprague street-car electric motor fs . 0 6 68 
a 5 160 Squier and Davis’s Ancient Monuments 5 } O 6 4 96 
8 Vision, experiments in (9 figs.) ° 6 0 : 59, 60, 72, 217, 241 
5 Ge Yteh cit) Water-spouts off the Atlantic coast . z 6 O 5 o 151 

5 266 

a 281 

2 5 234 
5 . 218 Case School of Applied Science . O O 5 7 opposite 31 
. ° ° 166 Ethnological map of south-eastern Europe . o opposite 40 
5 6 134 State Chemical Laboratory, Auburn, Ala. opposite 126 
O O . 158 Yellowstone Park, map of . 0 e 9 o opposite 255 
98 Yukon River, map of the upper opposite 184 


Page 57, col. 1, 21st line from bottom, for ‘ thallophytes’ read ‘ protophytes.’ 
‘© 1, 25th line from top, for ‘Herndon’ read ‘Heudon,’ as also 


7 67, 
throughout the paragraph. 
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ERRATA. 


Page 96, col. 1, last line, for ‘108’ read ‘ 118.’ 
“ 119, “* 1, 5th line from bottom, for ‘ homogeneous’ read ‘homonymous,’ 


for ‘image’ read ‘ images,’ and for ‘ it’ read ‘ they.’ 


69, “* 2, 27th line from bottom, for ‘$2’ read ‘ $1.’ 
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IMPORTANT 


IN MENTAL A 


PSYCHOLOGY. 


By JAmes McCosu, D.D., LL.D., President of Princeton College. 
I.—The Cognitive Powers. II.—The Motive Powers. 2 vols., 
r2mo, each $1.50. 

The first volume contains an analysis of the operations of the senses, 
and of their relation to the intellectual processes, and devotes consider- 
able space to a discussion of Sense-perception, from the physiological 
side, accompanied by appropriate cuts. The second volume continues 
the subject with a discussion of the power of the Conscience, Emotions, 
and Will. 

Professor WILLIAM DE W. HybE, of Bowdoin College.—‘‘ This Book 
is written ina clear and simple style; it breathes a sweet and winning 
spirit ; and it is inspired by a noble purpose. In these respects it is a 
model of what a text-book should be.” 

ELEMENTS OF PHYSIOLOGICAL PSYCHOLOGY. 

By Grorce T. Lapp, D.D., Professor of Mental and Moral Philosophy 
in Yale University. With Numerous Illustrations. 8vo, $4.50. 


Prof. WILLIAM JAMES, in Zhe Wation.—‘‘ His erudition and his 
_broad-mindedness are on a par with each other; and his volume will 
probably for many years to come, be the standard work of reference on 
the subject.” 
AN OUTLINE STUDY OF MAN. 

OR, THE BODY AND MIND IN ONE SYSTEM. By Marx 
Hopxins, D.D., LL.D., Late President of Williams College. 
With Illustrative diagrams. Revised Edition. 12mo, $1.75. 

This work is on an entirely new plan. It presents man in his unity, 
and his several faculties and their relations are so presented to the eye 
in illustrative diagrams as to be readily apprehended. 

Gen. A. C. ARMSTRONG, Principle of Hampton Institute.—‘‘ For over 
ten years I have made it a text-book in the senior class of this school. 
It is, I think, the greatest and most useful of the books of the greatest 
of our American educators, and is destined to do a great work in form- 
ing not only the ideas but the character of youth everywhere.” 


EXT-BOOKS 


SCIENCE. 


on S OF INTELLECTUAL SCIENCE. 
Sls and Colleges. By NoAu Porter, D.D., LL.D. 


8vo, $3.00-. is 

This is an abridgement of the author’s ‘‘ Human Intellect,” contain- 
ing all the matter necessary for use in the class-room, and has been in- 
troduced as a text-book in Yale, Dartmouth, Bowdoin, Oberlin, Bates, 
Hamilton, Vassar, and Smith Colleges ; Wesleyan, Ohio, Lehigh, and 
Wooster Universities, and many other colleges, academies, normal, and 
high schools. 


ELEMENTS OF MORAL SCIENCE. 
THEORETICAL AND PRACTICAL. By Noau Porter, D.D., 
LL.D. 8vo, $3.00. 

This treatise is intended primarily for the use of college and university 
students, and is prepared with especial reference to the class-room. 

GrorGE S. Morris, Univ. of Michigan.—‘‘ I have read the work 
with great interest, and parts of it with enthusiasm. It isa vast inprove- 
ment on any of the current text-books of Ethics.” 

Jutius H. SEELvE, President Amherst College.—‘‘ Like all the writ- 
ings of its distinguished author it is copious and clear, with ample 
scholarship and remarkable insight, and I am sure that all teachers of 
Moral Science will find it a valuable aid in their instructions.” 


THE LAW OF LOVE, AND LOVE AS A LAW. 


OR, CHRISTIAN ETHICS. By Mark Hopxins, D.D., LL.D., 
Late President of Williams College. 12mo, $1.75. 

This is designed to follow the author’s ‘‘ Outline Study of Man,” As 
its title indicates, it is entirely an exposition of the cardinal precept of 
Christian philosophy in harmony with nature and on the basis of reason. 
Like the treatise on mental philosophy, it is adapted with unusual skill 
to educational uses. It appears in a new edition, which has been in 
part rewritten in order to bring it into closer relation to his ‘‘ Outline 
Study of Man,” of which work it is really a continuation. 


** Correspondence and application for examination copies of the above books are requested from all teachers wishing to select a text-book in mental or moral science. 


CHARLES SCRIBNER’S SONS, Publishers, 743 & 745 Broadway, New York. 
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Amusements of New York. 


YCEUM THEATRE, 
DANIEL FROHMAN...............-- Manager. 


Cor. 4th Avenue and 23d St. 


Wists) iy 818, 


A New Play by D. Bevasco and H. C. De MILLE. 
Preceded by....-...-.-.Editha’s Burglar, 
Evenings, 8:15, Saturday Matinees 2 


DIADISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Saturday, matinée at 2. 


oe ELAINE, 


Under the direction of Mr. HENRY E. ABBEY. 
Evenings, 8:15. Matinée SATURDAY, 2:15. 


IN THE FASHION. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
MAGNIFICENT PRODUCTION OF 
THE SPARKLING COMIC OPERA, 


MADELON 


As performed over 200 nights in Paris. 
Great cast. Chorus of 50. Auxiliaries, 50. 
Orchestra 25. Full military band and ballet. 
Admission soc. Seats secured in advance. 
Every Sunday evening grand popular concert. 


Evenings at 8:30. 
TO-NIGHT 
TUESDAY, Dec. 6, 
PRODUCTION 
OF 


ETROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & Tompkins, Proprietors and Managers. 
Monday, January gth. 


MAZULM. 


NEW GRAND OPERA. 
Evenings at 8. Matinee Saturday at 2. 


ALY’S THEATRE, Broadway and 3oth St. 

Under the mana: onan of Mr. AUGUSTIN 
Orchestra, $1.50. Dress Circle, $1. Second Balcony, 50c. 
EVERY EVENING at 8:15. MATINEES begin at 2. 

EVERY NIGHT at 8:15, production of an entirely 
new comedy, ‘Railroad of Love,’ by AUGUSTIN 
Sa (from the German of Schoenthau and Kadel- 
ber. 

MATINEES WEDNESDAYS and SATURDAYS. 


BUNNELL’S | 728-32 Broadway. 


Admission, 25c. 
Children, roc. 


OLD 
Sacred Hairy Family Continuous 
LONDON Dog Circus Wonders. | Entertainment. 
MUSEUM, | The Greatest Show. | Noon till 1: P.M 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to 11. Sunday, 1 to rr. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 tox1rz. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 
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64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country, 
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JAMES McCREERY & C0. 


Have entered upon the second Season for 


their Toboggan Suits, so well-known last 
winter on Toboggan Slides in New York 
city and vicinity. They are made for 
Ladies, Gentlemen, and Children, in beau- 
tiful designs, exclusive styles, and as low 


in price as possible. 
They will be made to measure at short 
notice, and may be safely ordered by mail. 
These suits are quite indispensable for 
the full enjoyment of this favorite midwin- 


ter sport. 
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THE CENTURY MAGAZINE has done an excellent thing in print- 
ing two diverse views of manual training side by side in its January 
issue. The expression of the two views is typical of the discussions 
now so prominent on this subject, and illustrates excellently why the 
movement in favor of manual training is so strong, and why the oppo- 
sition to it is so weak. Superintendent MacAlister of Philadelphia 
states succinctly just what is being done in that city in the line of man- 
ual training. This summary is clear and comprehensive; his own 
approval of it, based on experience, is unqualified ; and he tells us 
that manual training has won the confidence of the community. 
Superintendent Dutton of New Haven follows with a brief state- 
ment of the work in his city, and states that “the effect of these 
several forms of industrial effort upon teaching generally is good.” 
Both of these gentlemen deal with facts with which they are per- 
fectly familiar, and their fayorable judgment upon manual training, 
while unqualified, is carefully and thoughtfully expressed. The 
gentleman who opposes manual training is Superintendent Marble 
of Worcester, Mass. His argument, if such it can be called, is an 
hysterical juggling, with more or less crude theories, and not a 
single fact is cited throughout his paper. An approach to a fact is 
the statement that a phase of manual training was tried fifty years 
ago, and proved a dead failure. This, however, is not true; nor, if 
it were, would it prove what Mr. Marble thinks it does. Manual 
training, as now comprehended and expounded, is not more than a 
dozen years old at most, and the most cursory knowledge of educa- 
tional history should have acquainted Mr. Marble with this fact. 
The same writer talks about “the protestations of those self-con- 
stituted philanthropists,” “the overthrow or subversion of the pub- 
lic school,” “ that virile quality of thought and mental power which 
it is the province of education to beget,” “the materialistic tendency 
of manual training,” and so on, and succeeds in demonstrating only 
that he is in absolute ignorance of what manual training is, and of 
what it is intended to accomplish. When we read a paper such as 
this, coming from a professed educator, it is the more easy to un- 
derstand and to condone the crude speculations and outrageous 
theories concerning education that so often emanate from persons 
in no way connected with the school system of the country. 


FERDINAND VANDEVEER HAYDEN. 


PROF. FERDINAND VANDEVEER HAYDEN, M.D., Ph.D., LL.D., 
who died in Philadelphia on the morning of Dec. 22, was born in 
Westfield, Mass., Sept. 7, 1829. Early in life he went to Ohio. In 
1850 he was graduated from Oberlin College, and soon afterward 
read medicine at Albany, N.Y., receiving his degree from the Al- 
bany Medical College in 1853. He did not begin the practice of 
medicine, but in the spring of the year of his graduation was sent 
by Prof. James Hall of Albany, with Mr. F. B. Meek, to visit the 
Bad Lands of White River, to make collections of the cretaceous 
and tertiary fossils of that region. This was the beginning of his 
explorations of the West, which continued with little interruption 
for more than thirty years. 

In the spring of 1854, Dr. Hayden returned to the Upper Mis- 


souri region, and spent two years in exploring it, mainly at his own 
expense, although he was aided a portion of the time by gentlemen 
connected with the American Fur Company. During these two 
years he traversed the Missouri River to Fort Benton, and the 
Yellowstone to the mouth of the Big Horn River, and explored 
considerable portions of the Bad Lands of White River and other 
districts not immediately bordering upon the Missouri. The large 
collections of fossils he made, were given partly to the Academy of 
Sciences in St. Louis, and partly to the Academy of Natural 
Sciences of Philadelphia. 

As one of the members of the Geological Survey has recently 
said, these collections furnished the data for profitable scientific in- 
vestigation ; and the researches then begun mark the commence- 
ment of the epoch of true geologic investigation of our Great West. 
These collections attracted the attention of the officers of the 
Smithsonian Institution; and in February, 1856, Dr. Hayden was 
employed by Lieut. G. K. Warren, of the United States Topo- 
graphical Engineers, to make a report upon the region he had ex- 
plored ; so that the results of his labors during the three previous 
years were utilized by the government. This report was made in 
March of the same year, and in May following he was appointed 
geologist on the staff of Lieutenant Warren, who was then engaged 
in making a reconnaissance of the North-west. He continued in 
this position until 1859, when he was appointed naturalist and sur- 
geon to the expedition for the exploration of the Yellowstone and 
Missouri Rivers, by Capt. William F. Raynolds of the Corps of 
Engineers of the United States Army, with whom he remained 
until 1862. The results of his work while with Lieutenant Warren 
were published in a preliminary report of the War Department, and 
in several articles in the ‘Proceedings of the Academy of Natural 
Sciences of Philadelphia for the Years 1857 and 1858,’ and more 
fully in a memoir on the geology and natural history of the Upper 
Missouri, published in the ‘ Transactions of the American Philosoph- 
ical Society,’ Philadelphia, 1862. This paper also included chap- 
ters on the mammals, birds, reptiles, fishes, and recent mollusca of 
the region in which his geological investigations were carried on. 
During this time also he found time to make notes upon the lan- 
guages and customs of the Indian tribes with which he came in 
contact. These notes were embodied in ‘Contributions to the 
Ethnography and Philology of the Indian Tribes of the Missouri 
River,’ published in the ‘ Transactions of the American Philosophi- 
cal Society,’ Philadelphia, 1862; in a ‘Sketch of the Mandan In- 
dians, with some Observations illustrating the Grammatical Struc- 
ture of their Language,’ published in the Amerzcan Journal of 
Sctence in 1862; and in ‘ Brief Notes on the Pawnee, Winnebago, 
and Omaha Languages,’ published in the ‘ Proceedings of the 
American Philosophical Society,’ Philadelphia, 1869. 

In May, 1862, Dr. Hayden was appointed acting-assistant sur- 
geon of volunteers by the surgeon-general of the United States 
Army, and was sent to Satterlee Hospital in Philadelphia. He was 
ccafirmed by the United States Senate as assistant-surgeon and 
full surgeon of volunteers on the same day (Feb. 19, 1863), and 
sent to Beaufort, S.C., as chief medical officer, where he re- 
mained for one year, when he was ordered to Washington as assist- 
ant medical inspector of the Department of Washington. On the 
19th of February, 1864, he was sent to Winchester, Va., as chief 
medical officer of the army in the Shenandoah valley. Here he re- 
mained until May, 1865, when he resigned, and was brevetted lieu- 
tenant-colonel for meritorious services during the war. During the 
remainder of the year 1865 he was employed in work at the Smith- 
sonian Institution. It was during this year that he was elected 
professor of geology.and mineralogy in the University of Penn- 
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sylvania, —a position he held until 1872, when the increased exec- 
utive duties in connection with the Geological Survey of the Terri- 
tories induced him to resign. 

In the summer of 1866 he undertook another expedition to the 
Bad Lands of Dakota, under the auspices of the Academy of Nat- 
ural Sciences of Philadelphia, for the purpose of clearing up some 
doubtful points in the geology of that region, and returned with 
large and valuable collections of vertebrate fossils, which were de- 
scribed in a memoir published by the Academy of Natural Sciences 
of Philadelphia in 1869. From 1867 to 1879 the history of Dr. 
Hayden is the history of the United States Geological Survey of 
the Territories, of which he was geologist-in-charge, and to the 
success of which he devoted all his energies during the twelve 
years of its existence. In this time more than fifty volumes, to- 
gether with numerous maps, were issued under his supervision. 
One of the results of his surveys, and the one in which he probably 
took the greatest interest, was the setting-aside by Congress of the 
Yellowstone National Park. The idea of reserving this region as 
a park or pleasure-ground for the people originated with Dr. Hay- 
den, and the law setting it apart was prepared under his direction. 
* The work of the Geological Survey of the Territories had its con- 
summation in the Atlas of Colorado, which increased greatly our 
knowledge of one of the most interesting portions of the Great 
West. In 1879, after the disbanding of the Survey of the Terri- 
tories, Dr. Hayden received an appointment as geologist on the 
newly organized United States Geological Survey. For about three 
years he was occupied in the completing of the business of the 
Geological and Geographical Survey of the Territories, and the 
preparation of the final results of that survey. His health had al- 
ready begun to fail, but early in 1883 he asked to be relieved from 
the supervision of the printing of the reports, and during the three 
following seasons. he undertook field-work in Montana. By the 
latter part of the year 1886 his health had become so poor that he 
was confined most of the time to his bed. He then resigned his 
position as geologist, closing an honorable connection with the 
government that included twenty-eight years of actual service as 
naturalist, surgeon, and geologist. To the general interest in sci- 
ence excited by the enthusiastic labors of Dr. Hayden, in his geo- 
logic explorations, is due in a great degree the existence and con- 
tinuance of the present United States Geological Survey. 

In 1876 the degree of LL.D. was conferred upon him by the 
University of Rochester, and in June, 1886, the same degree was 
conferred upon him by the University of Pennsylvania. Dr. Hayden 
was a member of the National Academy of Sciences and of many 
other societies scattered throughout the country. He was also 
honorary and corresponding member of a large number of foreign 
societies. 

As to Dr. Hayden’s personal character, those who were person- 
ally associated with him know best how genial he was, and how 
sincere and enthusiastic his desire to forward the cause of science. 
Although impulsive at times, he was generous to a fault. His 
subordinates all knew that each one stood upon his own merits, 
and that due credit would be awarded his successful efforts. The 
same spirit actuated him in respect to those not immediately con- 
nected with him. His views are expressed as follows in one of his 
earliest reports, when speaking of those who had preceded him: 
“ Any man who regards the permanency or endurance of his own 
reputation will not ignore any of these frontier men who made their 
early explorations under circumstances of great danger and hard- 
ship.” 

His ideas were broad and liberal. He aimed to makea thorough 
astronomical, topographical, geological, and botanical survey of the 
Great West, with a view to the development of its mining and agri- 
cultural resources. The greater part of his work for the govern- 
ment and for science was a labor of love. 


SCARLET-FEVER REPORT.!— II. 


Dr. R. G. Eccles of Brooklyn, N.Y., does not believe that 
scarlet-fever ever arises except from a pre-existent case, and says, 
“The following from Dr. H. B. Baker of Lansing, Mich., will 
help to explain some possible cases of so-called de zovo origin: 
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‘The Michigan State Board of Health has received information 
from Dr. Sifton, health-officer of Sutton’s Bay Township, which 
illustrates ina striking way how this country gets contagious diseases 
from the old countries. Oct. 2, 1887, a family arrived in Sutton’s 
Bay, Leelanaw County, direct from Norway. The family came over 
in the steamship “ Ohio,” of the Inman line, reaching New York, 
Sept. 30. Scarlet-fever was on board the steamer during the pas- 
sage, one child dying before the landing, and “ several more were 
sick in the same way.” One child of this family was taken sick with 
scarlet-fever the day after reaching New York. The family, how- 
ever, proceeded over the New York Central and the Lake Shore 
and Michigan Southern, to Michigan; then over the Detroit, Grand 
Haven, and Milwaukee, and the Grand Rapids and Indiana, to 
Traverse City; then to Sutton’s Bay. Another child of the family 
has since come down with the disease. The family had a certifi- 
cate, signed by the surgeon of the steamer, that they had been pro- 
tected by vaccination against small-pox: so they passed without 
detention the quarantine authorities at the port of New York, after 
they had been exposed to a contagious disease which causes more 
deaths by far in this country than small-pox causes.’” He gives 
the following as an instance of the communicability of scarlet-fever 
which came under his own observation: ‘“ Arthur G., aged eight, 
came from the country to his Brooklyn home in sound health, A 
case of scarlet-fever (convalescent) being in the house upon his 
arrival, he was within twenty-four hours removed to other quarters, 
where there were no children and no disease. In a few days he 
had a severe attack. By perfect isolation no new cases occurred. 
Many such instances of short contact giving the disease have come 
under my observation. The best illustration my experience affords 
occurred during a visit I made to Wyandotte, Kan., in the winter 
of 1883. Mrs. S. had been visiting relatives in a distant State. In 
one family she called upon, they had scarlet-fever. The children 
were not with her. On her return home th a few days, a daughter, 
aged seven, was taken sick with what proved to be scarlet-fever. 
At this time there was not a case but itself in the ¢own, nor had 
there been for many months. In their trouble, neighbors called, 
and within two weeks there were ten or more cases. A relative 
who helped them in the care of the child had three cases in his own 
family, he proving to be one of the victims. Two customers of 
his who were waited upon by him while indisposed, but not con- 
fined to bed, had each cases among their children after the exposure. 
No other source of contagion was possible. It must here have been 
carried in the clothing. Mrs. H. (my wife’s mother), living in the 
country, visited a neighbor some miles distant, where a child was sick 
with scarlet-fever. A few days after the visit, her own son, aged four, 
who had not been exposed, was taken sick of this disease and died. 
There was no possible way of carrying the contagion other than 
upon the mother’s clothes. Boards of health should require all 
cases to be reported to them by district sanitary inspectors, aided by 
physicians, the police, and the public. Their duties should be the fer- 
reting-out of every case of contagious disease. To-day the position 
of inspector is a sinecure. Those holding such positions are well 
paid for doing almost nothing. Nearly half the cases of contagious 
diseases that occur, physicians do not see, nor even hear of, until 
some dangerous complication arises to give alarm. If they pursue 
a mild course, they are not heard of by the board of health, and the 
public schools and public conveyances scatter their virus broadcast. 
Conscientious physicians, too, are put at a disadvantage by their un- 
scrupulous competitors for public favor. The doctor who is known 
to faithfully report every case loses his practice. People are afraid 
to call him, because he interferes with the progress of the children 
at school, and often cuts off their source of livelihood, where they 
carry on some industry at home. Very many physicians have boasted 
to me that they never report such cases unless they become so 
serious that they are likely to lose them. Nor can any law compel 
them to do so, as it is easy to introduce the claim that they had 
not made out a positive diagnosis. Let the inspectors, who are in- 
dependent of the patients’ friends, discover and report them, using 
all possible means as assistance.” 

In reference to a plan for preventing the spread of the fever, Dr. 
Eccles says, “ The evidence we have, indicates that the germs or 
spores float as impalpable dust in the air. It is found by experi- 
ment that wet gauze, by evaporation, is colder than surrounding 
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air. Dust is attracted from warm air to a cold body. If that body 
is wet, it adheres. By canopies of mosquito-netting over the sick- 
bed, kept wet with bichloride-of-mercury solution containing gly- 
‘cerine, no dust can pass through the meshes in either direction. 
The cooled threads attract across the narrow space of the mesh all 
dust that reaches there. The glycerine and water fix it, and the 
corrosive sublimate sterilizes it. To keep up the application, two 
layers of netting are required, — one fixed, the other removable. 
The outer removable one can at stated times be wrung out of a 
fresh solution, and put back again. Overlapping folds can allow 
the passage of food, medicine, etc., to the patient. This provides 
perfect isolation even in a room occupied by others.’ 

R. Harvey Reed, M.D., Mansfield, O., secretary State Sanitary 
Association, has known cases where old rags taken and sold from 
scarlet-fever cases have been used by wipers, and they in turn have 
communicated the disease to their families. He could give many 
others if it were necessary, but this fact has long since been estab- 
lished. 

D. S. Kellogg, M.D., Plattsburgh, N.Y., believes that the disease 

may arise de novo, and bases his belief on the ground that he has 
had cases which he cannot reasonably determine, after careful in- 
vestigation, originated from any previously existing case. He says, 
“T believe scarlet-fever to be communicable, yet last spring my belief 
received a severe blow. My little boy, aged six, was severely 
sick with this disease. My baby, aged three, slept across the hall; 
and my son, aged eight, slept down stairs. The sick boy was kept 
in a room by himself. Yet his mother and I were constantly going 
from the sick one to the well ones, and ot ezther one of them took 
the disease. The sick boy ‘ peeled’ so thoroughly that the sheets 
had to be shaken in order to get rid of the fine flakes of skin. He 
had many toys that he played with after convalescence set in. I 
‘disinfected the room in about six weeks from the beginning of his 
sickness, and the toys. He and the two other children have played 
with these toys ever since, have slept in the room for a number of 
months, and have not had any further scarlet-fever.”” He does not 
believe that any thing can be done by the use of remedies to prevent 
well persons from contracting the fever. He believes that if a person 
has been exposed to scarlet-fever, the better his physical condition, 
the better is he able to endure the disease. There are many instances 
that would make this not seem true. 

T.D. Crothers, M.D., Hartford, Conn., says, “In 1868 I traced 
in an epidemic twenty-one cases to contagion clearly. The com- 
municability was by contact in most cases ; inothers it was through 
the near association. In two instances a linen picture-book was 
the medium of communication of the poison. In several cases it 
“was taken by the clothing of persons who had been nursing such 
cases. Clothing has retained this infection several weeks when 
confined in a trunk. Many cases have occurred in a community, 
and been confined to a single case by means of isolation, quaran- 
tine, disinfection, and extreme cleanliness.” 

William H. Brewer, professor in Sheffield Scientific School of 
Yale University, New Haven, Conn., in reply to the question whether 
scarlet-fever ever arises de novo, says, ‘There are insufficient 
data for a fosztive belief. From the evidence, however, that we 
have, I say zo, until better evidence is brought forward that it 
does arise de zovo. Quarantine the cases if public opinion will 
justify : if not, then the first duty of the board is to educate the 
public as to the facts and the dangers. So soon as the public is 
ready for it, scarlet-fever will be more rare than the small-pox. 
But before this can be brought about, there must be a strong public 
feeling that it is a controllable disease.” 

W.C. Van Bibber, M.D., Baltimore, Md., thinks that boards of 
health should endeavor to change the non-sanitary condition of 
neighborhoods and places; for, although scarlet-fever may not now 
be fairly numbered among the filth-diseases, yet cleaning and sani- 
tary laws may do good on general principles. Cleaning, segrega- 
tion, and belladonna internally, ventilation, and increased vigor by 
increasing the vigor of individuals, should be employed. He 
says, “I attended Christ Church Charity School, Baltimore, for 
thirty-six years. The means above mentioned were used where a 
case of scarlet-fever occurred. The school consisted of thirty-two 
children. In thirty-six years there was but one death. The dis- 
ease appeared in the school more than twenty times, and was al- 
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ways kept confined to but few children by means of these precau- 
tions. By personal hygiene, continued life in open air, the use of 
belladonna internally to those exposed, and rubbing the diseased 
body with disinfectants, much may be done to prevent the spread 
of the disease. I combine in an oil embrocation (thymol, anise-oil) 
carbolic and salicylic acids, and camphor. 


DO FORESTS INFLUENCE RAINFALL ? 


IT is very generally believed that the culture of forests induces an 
increase in rainfall, and that their destruction diminishes it. A 
satisfactory explanation of this supposed phenomenon has never, as 
far as I am aware, been offered; and the only tangible support for 
the theory appears to consist in a few observations of rainfall in 
limited areas in central Europe, made before and after reforesting. 
It seems desirable that the question should be tested by all the evi- 
dence at hand, and the theory established or disproved by the 
facts. We have in this country the material for testing both 
phases of the theory upon a large scale and in an exhaustive man- 
ner. 

The prairie region, including Iowa, northern Missouri, southern 
Minnesota, most of Illinois, and a small part of Indiana, has, during 
the past thirty years, undergone a great change with respect to its 
vegetation. This great area of over 100,000 square miles, was, 
when settlement commenced, mainly grass-covered. It contained 
no forests. Belts of trees were found along the water-courses, 
upon the slopes of river-bluffs, and here and'there upon the slight 
elevations. But man has encouraged the growth of trees, and the 
area of arborescent vegetation has been greatly increased. It is an 
example of reforesting upon an immense scale, unequalled else- 
where upon the globe. Has the rainfall correspondingly in- 
creased ? 

The early settlers in Ohio found it mainly a forest-covered 
region. It has been remorselessly cleared. This area of 40,000 
square miles does not contain to-day a tithe of the timber-land 
that it contained fifty years ago. Has the rainfall diminished ? 

The States of Massachusetts, Rhode Island, and Connecticut, 
with adjacent parts of New York, New Hampshire, and Maine, — 
an area of perhaps 25,000 square miles, — were, when Europeans 
entered them, densely covered with forests. In time these were al- 
most entirely cleared away. In recent years, however, a change in the 
occupations of the people of this densely settled region, in virtue of 
which the farms are being abandoned, while the inhabitants are 
becoming massed in the cities, has allowed an enormous increase 
in the wooded area of these States. To-day at least half this area 
is again covered with woods. 

If this theory be correct, the rainfall in this region should have 
diminished from the colonial times down to, say, 1860, while since 
that date it should have been on the increase. Are these the 
facts ? 

We have here three areas of considerable magnitude, in which 
radical changes in the forest-covering have been made during the 
present century. Fortunately, also, we have ample records of the 
rainfall during these periods. 

First, however, a word as to the character of the rainfall. Of all 
current meteorological phenomena, rainfall is thé most irregular, 
both as to time and place. The rainfall of one year may be double 
or treble that of the year before or the year following. At any one 
station these fluctuations are ordinarily so great as to thoroughly 
mask any secular change. It may vary greatly from place to place, 
even though the distance be small, while the change of the location 
of a gauge from the ground to the top of a house may make it give 
very different indications. For these reasons it is apparent that 
reliable results, in regard to a general increase or decrease of rain- 
fall, are to be obtained only by combining a large number of obser- 
vations scattered over many years and over the greatest possible 
variety of conditions. It is a very easy matter to so select stations, 
and years of observation, as to obtain any pre-arranged result. 

If there has taken place a change in the amount of rainfall in 
any or all of these regions, it must, in the nature of things, have 
been a progressive one, however disguised by sporadic fluctuations. 
Moreover, if this increase or decrease in rainfall produces the re- 
sults claimed for it, making a desert fruitful, or the reverse, it must 
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be of considerable magnitude, sufficient to be expressed in inches, 
annually. 

In the prairie region I find twenty-four stations at which extended 
series of rainfall measurements have been made. None which have 
been used are less than ten years in duration, and they range thence 
up to forty years. The sum of all these series is four hundred and 
twenty-eight years. Each of these series was divided into two 
equal parts, and the total rainfall of each half obtained. On the 
theory of a progressive increase, the sum of the second half of the 
series should be greater than that of the first half. The following 
table exhibits the result. The first column gives the names of the 
stations; the second, the length of the series; the third, the total 
rainfall in the first half of each series ; the fourth, the same for the 
second half; and the fifth column, the differences between them, an 
increase having the plus-sign, a decrease the minus-sign. 


Prairie Region. 


AGGREGATE RAINFALL. : 
STATIONS. YEARS. DIFFERENCES. 
ist half. ad half. 

(CUNEO co9000d000n0000 bb0 22 348 420 +72 
PAtth ens seinsyaitieisiisveteieisie,scclele 16 332 299 —33 
Augusta.......... oodoDODSOD 18 352 341 —1r 
ID uboisseemieereeee eels Io 221 186 —35 
Galesburg...... Batted iateaeye Io 175 158 —17 
Manchestersccen eesciselcicis 18 335 325 —10 
Marengonscnissticiceheericeicte 16 354 269 —85 
Ottawawnerpricteiee sisi 14 266 235 —31 
Peoriateeliel=te 90009000005 18 322 296 —26 
INE dbdas56b005 BooabDGdADS 14 269 237 —32 
Sandwich....... -...0...... 12 323 242 —81 
Winnebago................. 14 271 239 —32 
sWayanet scrip isis lcrsyeisieters cictelsic Io 195 Igi —4 
Springfield...... Seige eepeate 30 704 763 +59 
Dubuque......... aieches 18 293 317 +24 
Omaha...... asaadao ea0o0ee 16 235 318 +83 
Leavenworth...... os060D0a5 18 367 363 —4 
Davenporte-esececeiceseee 22 463 406 =H 
ILA (GWT gydococoocesnuann 24 418 412 —6 
Milwaukeeweenenesecineece 40 6rz 657 +46 
‘Brooksidemrerntereneoieren 10 232 250 +18 
RortiMadisons.ce-. sence oe 26 569 457 —112 
NOAH 555 Goonodasa 000 I4 306 282 —24 
Muscatine......... .. Soot! 18 414 369 —45 


The results, as will be seen, have a wide range, some stations 
showing an increase, while much the larger number show a de- 
crease. Now, although these series overlap one another in all sorts 
of ways, and do not necessarily refer to the same years, still, under 
the theory of a progressive change, they may be combined directly 
without involving error. We may add up columns 1 and 2 and 
strike a balance, and this balance shows a greater rainfall in the 
first period by 343 inches. Dividing this by the numberof years in 
the period, 217, it is discovered that on an average each station re- 
ceived per year 1.58 inches more rain during the first period than 
during the second: in other words, instead of an increase of rain- 
fall being produced by the increase of arborescent vegetation, there 
has occurred, from some cause, an actual diminution. I should be 
very slow to argue from this a deleterious action flowing from the 
increase of forests, but it seems to militate very strongly against a 
favorable action upon rainfall. 

In Ohio the contrary result is to be sought; viz., a decrease in 
rainfalt owing to the destruction of forests. In this State I find 
twelve stations, with series ranging from ten to forty-eight years 
each, and an aggregate of two hundred and ninety-four years. The 
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observations have been treated as were those in the prairie region, 
with results as given in the following table : — 


Ohio. 
AGGREGATE RAINFALL. 
STATIONS. YEARS. ; DIFFERENCES. 

1st half. ad half, 
CANIM cosgccdsnosbeses 46 1044 965 —79 
Cleveland teriaptetemeleieaeeet 28 513 531 +18 
GCollerertiil eerie eaiaee 14 329 319 —10 
SEAINISbOrOeee e/elelal sisiaieisee ire 16 329 307 —22 
Hudson ............- Saon0dd 12 203 241 +38 
Kelley’s Island............. 10 166 159 a7, 
(Mariet tavmeens sin ccteee meee 48 1005 1033 +28 
Poxrtsmouthiee peers 26 475 547 +72 
Steubenville.............+-- 40 807 836 +29 
eRoled Onaetettetetelelelelete eseieie 22 412 364 —48 
(Ux banabrtsenie= satel seer 18 353 333 —20 
Wratenvilletmeesrttieee ier 14 275 245 —30 


It will be seen that in this case the total rainfall of the first half 
of the series is slightly greater than that of the second half, the 
difference being 31 inches, which, divided by the number of years 
in the first half of the series, shows, that, along with the clearing of 
the forests, the rainfall has diminished a trifling amount, being 0,21 
of an inch less in each year of the second period than the first. It 
is, of course, unnecessary to add that this change is too small to 
have any meaning. 

In the third area, that of southern New England, there is to be 
expected a diminution of the rainfall, consequent upon deforesting, 
which was in progress down to, say, 1860, and, in more recent 
times, an increase due to reforesting. Prior to 1860, I have eigh- 
teen series, ranging in length from ten: to forty-six years, with an 
aggregate of four hundred years. Treated as before, the results 
shown in the following table are obtained. Summed up, they show 
that the aggregate rainfall in the second period was greater by 579 
inches, or 2.9 inches in each year of the period. Deforesting, in 
this case, seems to be accompanied by a decided increase in rain- 
fall. 

New England. 


AGGREGATE RAINFALL. 


STATIONS. YEARS. DIFFERENCES, 
ist half, 2d half. 
| 
Amherst...... Doccocca=a660 24 506 550 | +44 
New Haven ............... 20 456 453 | =) 
Boston'en ce. essaccins cence 34 689 723 | +34 
Cambridge Rddcsosbaesodeons 20 435 491 +56 
Dowell teeeeieeiiebicencceeee= 12 267 274 +7 
Lunenburgh ............++++ 20 493 544 +51 
New Bedford .............. 46 978 958 | —20 
iWealtham frertlrteialeiieieleeiiers 10 231 212 | —iI9 
WOK CES ters etyetveletciistetels miter 20 435 523 +88 
Fort Adams................ 12 204 273 —21 
(Providencesiajss ise ieee 28 539 613 | +74 
INEANA Nogsese coosanboosce | 26 555 555 | ° 
INV EGSy noob onscoccdasesbaos 26 527 528 +1 
JERE ss ononog0d0b08 cons 22 402 413 +11 
IN eWaWOrks setonteleleisieleieier ba) 211 246 | +35 
WWies thPoin tissritelste silnieistetctete 20 466 486 +20 
Brunswick ...............-- 30 604 748 +144 
(Gardinereeseriy-seiseect eis 20 379 456 | +77 
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Subsequent to 1860, I have fourteen series, ranging in length 
from ten to twenty-four years, with an aggregate of two hundred 
years. The results, presented below, show that the rainfall in the 
two halves of these series was identical. 


AGGREGATE RAINFALL, 
STATIONS. YEARS. DIFFERENCES. 
1st half, 2d half. 
PAmbersts 2 cise sei iioweeecinde 14 318 310 a8 
New Haven................ 14 347 348 ue 
Boston........ 24 5907 572 —25 
Fort Trumbull............. Io 241 229 —i2 
Middletown................ 14 324 338 +14 
Lawrence..... Seugtatoescee 12 279 265 14 
Lunenburgh................ Iq 313 343 +30 
New Bedford 14 300 348 +48 
Providence... 16 377 393 +16 
INE WN Go005 conocdsune Bilao 16 328 305 —23 
TEGAN Sac occodssousonose 12 234 237 sr3 
Ne waVior kee strcri stein cists cies 16 373 382 +9 
WiestPointe seine eeerrins Io 246 209 —37 
Gardiner repeal seen eta. 14 305 303 a 


With these results in view, it seems idle to discuss further the 
influence of forests upon rainfall from the economic point of view, 
asit is evidently too slight to be of the least practical importance. 
Man has not yet invented a method of controlling rainfall. 

HENRY GANNETT 


THE GERM THEORY AS A SUBJECT OF EDUCATION. 


THE time is past when it is necessary to discuss the probability 
of the ‘ germ theory ’as explaining infectious diseases. This is no 
longer a theory, but as fully demonstrated as most of the other 
universally accepted conclusions of science. No one to-day who is 
competent to form a judgment from a knowledge of the facts, will 
doubt that many infectious diseases are caused by the growth of 
microscopic organisms in the body. Of course, no general proof 
-of the parasitic nature of all infectious diseases has been adduced, 
nor is such general proof possible; but when the causal connection 
between certain specific bacteria and definite infectious diseases has 
in many cases been proved by a demonstration so conclusiveas to be 
beyond question, and when such causal connection has been rendered 
extremely probable in many other cases, indeed in almost every in- 
fectious disease, it is only ignorance of the facts that can explain 
any doubt as to the very general applicability of the theory. It is true 
that many, perhaps a majority, of practising physicians do not have 
much sympathy with the conception of the parasitic nature of in- 
fection, sometimes indeed treating the whole subject with ridicule. 
Some are incapable of forming correct judgments, but most of 
them have not found the time or inclination to study the subject 
enough to know what facts have been established. At the time 
when most of the physicians who are now practising were pursuing 
their studies, the germ theory of disease was scarcely entertained 
as a theory, and nowhere accepted. Only three or four years ago 
some of our better medical schools taught their students that the 
theory was a wild hypothesis, and destined to be exploded like 
any other visionary speculation. It is not surprising, therefore, that 
they should still refuse to accept a theory which so revolutionizes 
the conceptions of disease. But our leading physicians, including 


professors in better medical schools, are now convinced of the truth © 


of the theory and the great importance of the subject, and medical 
papers throughout the country are giving more and more space to 
the subject of bacteriology. The inevitable result of this will be 
that the next generation of doctors will accept the germ theory as 
the basis of practice. 
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This discovery of the parasitic nature of infectious diseases is of 
more than scientific interest : it is of vast practical value. It has 
not yet, perhaps, contributed very materially to the methods of 
treating disease directly, although we may confidently expect great 
results in the future along this line. There is nothing to prevent 
direct experiments with germicides upon living bacteria in the lab- 
oratory, and we may hope in this way to get a more scientific 
method of curing infectious diseases, after the theory of their para- 
sitic nature becomes more truly the property of doctors as well as 
of scientists. Thus far, however, the value of the theory has been 
rather as the foundation of the science of preventive medicine. 
Here its importance cannot be overrated, and is only beginning to 
become realized. 

We need do no more than mention the advances made in surgery 
in the last twenty years, which are due almost solely to the knowl- 
edge of septic bacteria. It needs no words to enforce the value of 
discoveries in this line. Every one appreciates this matter; and 
the value of antiseptic dressing, which alone makes the difficult 
operations possible, is almost everywhere recognized, and its use 
taught in all medical schools. 

In other lines than surgery the value of the germ theory is ever 
greater, though at first sight not quite so apparent, since the matter 
is yet in its infancy. The great advantage which we are to acquire 
through this theory is not in curing infectious diseases, but in pre- 
venting them. Professor Koch, in a recent address to a class of 
medical students, voiced this fact: ‘“‘ Gentlemen,” he said, “you 
have been hitherto taught only how to cure disease, in the future 
you will be taught how to prevent disease.” We can see in this 
direction great practical results arising along at least two different 
lines. The first is by preparing the body to resist the disease, the 
method of inoculation. The most widespread instance of this 
method of treatment is of course vaccination for small-pox. Vac- 
cination was discovered, it is true, empirically, and entirely inde- 
pendent of the germ theory; but it finally received its ratzonale 
through the brilliant work and generalizations of Pasteur. Work- 
ing in accordance with the same idea of preventing a severe form 
of a disease by giving the individual previously a mild form, Pasteur 
has successfully treated splenic-fever and hydrophobia. Others, 
following in his lead, claim success in a similar treatment of yellow- 
fever and cholera, although these claims certainly need further 
verification. But only a beginning has been made in this direction, 
and it does not seem improbable that we may see a time when 
many of our most severe epidemics may be as thoroughly subdued 
by inoculation as small-pox has been by vaccination. 

But of much more importance than inoculation is the more 
natural method of avoiding the diseases. We are now learning to 
keep the bacteria away from our bodies, either by directly destroying 
them or by keeping away from the contaminating material. When 
we know the exact nature of an infectious disease, — what are the 
habits of the organism which produces it ; where they are most likely 
to be found lurking during epidemics, whether in water, food, 
clothing, drains, in the air, in the excreta or scales from the skin of 
the patient ; in what conditions they will grow, and what will kill 
them; how they make their way into the healthy body, whether by 
food, drink, by breathing, or by contact of infected material with 
the skin, —in short, when we understand the natural history of an 
infectious disease, it is usually easy to avoid it. If the disease is 
taken in drinking-water, it may be avoided or rendered harmless ; if 
in food, the food may be cooked ; if from excreta or clothing, they 
may be easily disinfected by some of the effective germicides ; if by 
contact with the skin, care in handling the infected material, and dis- 
infecting the skin afterward, will usually suffice. As yet we have 
discovered no way of avoiding contagion which comes to us in the 
air, but we are just beginning to find out the extremely important 
fact that the air does not become contaminated with bacteria unless 
they are allowed to dry. Recent investigations have shown a smaller 
number of bacteria in the air of a well-kept sewer than in that of a 
poorly ventilated schoolroom. It is a valuable discovery that this 
means of infection by breathing—a means which we cannot 
guard against —is uncommon. The air is not the ordinary mode 
of transferrence of germs, and would be scarcely at all, if proper 
precautions were taken to prevent infectious material from drying. 
Here we immediately get suggestions as to the management of the 


6 SCIENCE. 


hospital and the sick-room, and as to general sanitary measures, 
which will enable us to stamp out many of our most dreaded dis- 
eases. How suggestive to remember the experience of Professor 
Koch and his associates! While at Alexandria, although surrounded 
by the cholera epidemic, they had no difficulty in avoiding the disease 
by the adherence to certain precautions which a knowledge of the 
germ nature of cholera had taught them; but upon return to Ger- 
many, and being thus many hundreds of miles from the disease, 
one of them acquired the disease by a careless handling of the 
cholera germs which they had brought with them. What better 
proof could there be of the value of knowledge of the facts? By 
‘study of bacteria we are beginning to understandjwhy one disease is 
contagious and another not contagious, or why a third disease may 
be sometimes contagious and at other times not at allso. We are 
learning what are the sure and what the worthless methods of dis- 
infection. Thus the mysteries connected with infectious diseases 
are disappearing. 

It is not of very much value to know the simple fact that a par- 
ticular disease is parasitic in its nature, unless this is made the basis 
of further intelligent observation. Nor does it help us any, as Dr. 
Hunt recently pointed out in this journal, to be able to distinguish 
the specific germ producing any disease if we end our observations 
with this discovery. It is of great value, however, to know the 
habits of the microbe and the conditions in which it can live, and 
these facts can only be discovered by the study of the microbe it- 
Self. This is the share which the biological laboratory must have 
in the matter. It is of course necessary to study the disease itself, 
and the conditions: under which it propagates itself, with vigor ; 
to study the origin of epidemics, their spread and decline; but this 
can only be done intelligently when we understand the nature of 
the organism producing it. When we know the habits of a 
microbe, — whether it lives in acid or alkali solutions, whether in 
filth or cleanliness, whether best in heat or cold, etc.,— then we 
‘can successfully ask questions concerning the conditions in which 
the disease develops; then we can discover the history of the or- 
ganism from the time it leaves the body of the sick person until it 
gets into a second individual and again produces its disease; then 
we can learn what conditions favor and what hinder the disease; 
then we can discover how to prevent this transferrence, how to kill 
the microbe in its passage; and then we shall have gone far toward 
ridding the race of our vigorous epidemic diseases. Sanitary 
measures need no longer be blind methods applied tentatively, but 
may proceed directly at the root of the disease from a knowledge 
of its cause. Sanitary science must indeed be founded upon the 
knowledge of the nature and habits of microbes. 

Advance along these various lines of preventive medicine has 
been rapid in the last few years, and is becoming more and more 
so, and chiefly through the study of facts discovered in connection 
with the growth and distribution of microbes. Although many 
questions still remain unanswered, the knowledge of the Parasitic 
nature of infectious diseases is enabling doctors and scientists to- 
gether to ask intelligent questions concerning such diseases, and to 
search for their answers in the right direction. Until this knowl- 
edge had appeared, such questions and researches could only be 
made at random. In short, the knowledge collected concerning 
the parasitic nature of disease and the habits of the specific 
microbes is giving us hundreds of ways of fighting the diseases out- 
side of the body, even though it has yet not been very fruitful in 
directing our physicians how to treat the disease when it has once 
vigorously attacked the body. 

The importance of a general understanding of the facts con- 
nected with the discoveries in this direction cannot be overrated. 
Whois there, old or young, who would not be benefited by a knowl- 
edge of the source and cause of infectious diseases? Who is 
there who is not better prepared for life by a knowledge of what is 
meant by cleanliness, and why it is so desirable, particularly in 
time of epidemics, to keep our surroundings perfectly clean ? 
Ought not every one understand as far as possible where the in- 
fectious organisms are likely to be, and how they may be avoided? 
Indeed, is not this subject one of the many which we are beginning 
to recognize as desirable in our public-school teaching? Physiolo- 
gy is taught now in our schools by law, but what branch of physi- 
ology can be of more value to the public than a few principles con- 
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nected with infectious diseases, and the means of keeping contagion 
away from our doors? If physiology is to be taught in the schools, 
would it not be well to include in it some such principles of vital 
importance, instead of compelling the student to learn the names of 
the bones in the body? At present the public gets informed in 
such matters only through the uncertain medium of the press, 
which contains as much false science as true; and as a result it is 
almost impossible rigidly to enforce sanitary measures. It is need- 
less to say that the public schools have not yet taken up the sub- 
ject. Our colleges, too, ought to see that every student knows 
something of this matter. A few of them already realize the fact, 
and have made a beginning in this line. Our training-schools for 
nurses ought certainly to put much force upon this subject and 
the practical precautions connected with it. But, after all, we must 
look primarily to our medical schools for teaching in this direction. 
Doctors will always be regarded as authorities in matters connected 
with health, in spite of nurses or the sayings of scientists; and it is 
through them that the public must receive its education. The 
medical schools must therefore lead in this matter. It is true that 
medical schools aim to teach chiefly how to cure disease, and as 
yet the germ theory has not materially aided in this direction. It 
is of course difficult to find time, in the already crowded course, to 
introduce any new subject not directly related to the cure of 
disease. But bacteriology is a subject too important to be neglected : 
it readily forms a part of pathology, and most schools do find time 
for a treatinent of thissubject. Our medical schools are now push- 
ing on in this direction. Two or three years ago the theory was 
dismissed with a word, even in our best schools; and that word 
was frequently one of ridicule. Now many of the leading medical 
schools pay considerable attention to the subject. Several of them 
have among their faculty special bacteriological students who give 
instruction in this line. A few have well-equipped bacteriological 
laboratories, and others are looking in the same direction. To 
what extent the subject is treated in the medical schools of the 
country in general, or in the training-schools for nurses, cannot be 
stated at present. Inquiries are being set on foot in this regard, 
the results of which will appear in some future numbers of this 
journal. H, W. Conn. 


AMERICAN SOCIETY OF NATURALISTS. 


THE annual meeting of the American Society of Naturalists was 
held in the Peabody Museum, New Haven, on Dec. 27 and the two 
following days. The object of the society is to help instructors in 
the natural sciences by discussing the methods of research and of 
instruction. Leaving to the other scientific associations the func- 
tion of presenting and discussing results, this society, composed of 
professors and specialists, devotes itself to the publication of new 
methods, improved apparatus, and aids to science-teaching, all of 
which are apt to be scattered through various periodicals, and thus 
fail to secure that general adoption which a practical demonstration 
of their usefulness would bring about. The work of the society 
falls into two sections, — biology and geology, — and a day of each 
meeting is devoted to each of these topics, while the third day is 
given over to a general discussion upon some attractive subject. 
The society, though in existence only for a very few years, has a 
large membership, including in its list many of the eminent leaders 
of science in this country and in Canada. The attendance at the 
recent meeting was quite large, and the proceedings both interest- 
ing and profitable. 

The proceedings were opened by the address of the president, 
Dr. Harrison Allen of Philadelphia. His subject was ‘The Incon- 
stant in Biology,’ and was devoted to the discussion of variations 
in animal structure not easily referable to any law, but to which 
careful study would attach considerable significance. In particular, 
he called attention to the prevalence of hairy parts and of color- 
spots in animals that had to a greater or less extent deviated from 
their normal type. If, for example, a variety broke from the pre- 
vailing color of its kind, the original color would be retained at 
certain very definite spots: these are found at the tip of the tail, 
another around the eyes, a third on the skin covering the dorsal 
column, and elsewhere. The peculiar constancy of these places of 
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‘rapidly as desirable. 


‘nature and under domestication. 


retention of the original color was especially emphasized, and the 
inference drawn that here was something too deep for natural or 
other selection to weed out, and the explanation of which would be 
a valuable contribution to the history of animal life. Dr. Allen 
illustrated his propositions with a series of mounted specimens, and 
brought out an interesting discussion upon color-markings in gen- 
eral. 

Dr. Oliver exhibited a series of carefully prepared wools for the 
detection of color-blindness and of sub-normal color-perception. 
Professor Gage described an easy method of injecting the thoracic 
duct and of demonstrating it for students. Professor Osborn ex- 
hibited some sections of the brain and spinal cord prepared by a 
method that allows of more accurate work than has hitherto been 
possible. Dr. Minot exhibited a new microtome of his own inven- 
tion, for which he justly claimed some important advantages. In 


‘this the knife is stationary, and by a simple motion of a wheel the 


thinnest sections can be automatically cut as accurately and as 
The instrument will be supplied by the Edu- 
cational Supply Company, Boston. Prof. H. N. Martin showed a 
very simple device by which either the closing or the opening shock 
could be separately used for stimulating nerve-muscle preparations 


‘in physiological work. A very interesting paper was that of Prof. 


S. F. Clarke, presenting a classroom demonstration of variation in 
By a series of stuffed fancy 
pigeons the very varied and fantastic forms of variation that the 
will of man could bring about was most beautifully impressed ; and 
in striking contrast to this was a series of sparrows, the distinction 
between which required the closest observation, but which repre- 
sented no less than eight genera and thirteen natural species, 
Prof. E. S. Morse, with his usual happy manner, részméed the kinds 
of museum show-cases employed in Europe, and accented the points 
of value in each. 

To the general student of science the discussion upon science- 
teaching in the schools, to which an entire day was devoted, would 
form a most interesting feature of the meeting. The discussion 
was introduced by Prof. Ramsay Wright of the University of 
Toronto, who briefly sketched the admirable system of science-teach- 
ing in the schools of Ontario. Here the whole educational system 
is in charge of a minister of education, who has at his service the ad- 
vice of the university professors, and who, with their aid, has drawn 
up a schedule of instruction in science which is utopian compared 
with any thing that exists in the schools of this country. Here the 
fact that the government controls the granting of certificates and 
the appointment of teachers has solved the problem of securing 
able science-teachers for the schools. 

Prof. Alexander Winchell of the University of Michigan followed 
with a forcible plea for the educational value of the study of geology. 
He claimed for this study the discipline of all those powers of the 
developing mind upon which atrue culture was based. In the child, 
observation, training of the senses, was the first natural process ; 
and this it was, too, that geology first demanded. With the growth 
of mental powers came the wider field for their employment, in the 
induction of the general geologic principles from the observed facts, 
in the grand deductions from these, and in the exercise of the 
imagination that geological periods make necessary. “He would 
thus urge the teaching of geology in the elementary schools ; and, 
because this study afforded such varied opportunity for the exercise 
of all the faculties proportionate to the natural order of their devel- 
opment, he thought it proper to speak of a geological culture. 

The next contribution to the discussion was by Professor Mac- 
Closkie of Princeton College. He urged in a very emphatic manner 
the rights of science as opposed to the word-knowledge and the 
language-culture, that absorbs so much of school time and energy. 
While the position urged was not a new one, it very forcibly ex- 
pressed the independent right of science to a very early and im- 
portant place upon the curriculum of every school. The discussion 
was concluded by Professor Rice of Wesleyan College, who pre- 
sented a masterly exposition of the theoretical and practical advan- 
tages of science-teaching in the schools. The boy or girl that has 
not been spoiled by artificial means is invariably interested in the 
phenomena of nature surrounding him or her on all sides. It is 
with reference to these that their questions are asked, and it is in 
the observation of these that they find a satisfaction of their natural 
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curiosity. The current methods of teaching in large measure crush 
this natural interest, and substitute for it an unnecessarily stupefy- 
ing word-drill. The result of this is that young men come to the 
higher schools with a total lack of appreciation for the world of 
natural fact, and, what is worse, a dulling of all the faculties by 
which such an appreciation can be attained. It is not the facts of 
science, but the appetite of the mind for this kind of knowledge, 
that is to be ever kept awake, and without which that new sense 
for the teachings of nature cannot be fostered. 

All these papers brought out an animated and profitable gen- 
eral discussion from various members. The sense of the meeting 
was unanimously in favor of the views expressed above; and 
the advantages of introducing science into the elementary schools 
was urged not only for its practical value, but for its satisfying the 
requirements of the natural growth of mind and its general disci- 
plinary value. That children properly trained to an interest in the 
affairs of science do really bring to their more mature years an ap- 
preciation for true science, and the ability to carry it on to a high 
grade of cultivation, has been proved more than once. On the 
practical side the question of the order of the sciences in school-work 
was discussed, and the general opinion was in favor of systematic 
botany as the topic with which to begin, then physiology, and 
then physical geography. A complete course in physiology, how- 
ever, must be based upon some knowledge of physics and chemis- 
try. A committee was appointed to consider the preparation of a 
schedule of science instruction for the schools, and was authorized 
to report in full at the next meeting of the society. 

The geological part of the proceedings was opened with a paper 
by Prof. James D. Dana, who recounted some of his recent obser- 
vations on the Hawaiian volcanoes with especial reference to the 
connection between seismic phenomena and lava eruptions. The 
rarity of explosive action, so common in most volcanoes, is well 
known to be the most distinguishing feature of the Sandwich Is- 
land craters. The mountains are nearly pure lava-cones, and the 
eruptions are fissure eruptions. In only two of the numerous re- 
corded outbreaks, viz., in those of 1868 and 1887, have earthquakes 
of any violence been noticed. These shocks increased regularly 
in intensity, and were abruptly terminated with the appearance of 
the lava. Professor Dana concludes that they were produced by 
the forcible rending of the solid crust, caused primarily by the 
vapor tension from water heated from the outside of the lava-con- 
duit; and secondly by the hydrostatic pressure of the lava itself 
within the conduit. In most cases the formation of the fissure 
through which the lava is extruded is accomplished ‘so quietly that 
the first intimation of an approaching eruption is the red glow of 
the molten mass. In conclusion an interesting comparison was 
drawn between the quiet type of lava-flow prevalent at the Sand- 
wich Islands and the violently explosive outbursts like those re- 
cently exhibited in Java and New Zealand. 

A paper by Mr. C. D. Walcott of the United States Geological 
Survey described an ingenious method of measuring the thickness 
of inclined strata. 

Professor Dwight described an admirable machine, devised by 
him, for cutting large sections in any plane through fossils. For 
this purpose a Kerr diamond saw is mounted horizontally, and held 
rigidly in a plane by two disks carrying small wheels which are in 
contact with both surfaces of the saw. The specimen to be cut is 
mounted and adjusted so as to bring any plane against the saw 
with an even pressure. A solution of soda was recommended as a 
lubricator. 

Prof. W. O. Crosby sent a paper upon the method of teaching 
mineralogy and lithology at the Massachusetts Institute of Tech- 
nology. The last paper was presented by Dr. G. H. Williams, on 
the educational value of micropetrography, and illustrated by the 
exhibition of a new microscope of American manufacture, designed 
especially for students in this subject. 

A resolution was passed to request Congress to remove the duty 
on scientific books and apparatus, and to join with other associa- 
tions petitioning for this change in the laws. Professor Marsh was 
elected an honorary member of the society, to fill the vacancy left 
by the death of Professor Baird. Dr. Allen was re-elected presi- 
dent, and Professor Clarke secretary. The next meeting will be 
held in Baltimore. 
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EXPLORATION AND TRAVEL. 
Dr. H. Meyer’s Ascent of the Kilima Ndjaro. 


IN a letter to the Geographical Society of Leipzig, which has been 
published in Petermann’s Mitteclungen, Dr. H. Meyer describes 
his ascent of the Kilima Ndjaro. On July 2 he left Taweta, 
and, after a two days’ march through steppes and brushes, he 
reached, in company with Herr von Eberstein, the village of Mare- 
ale, a chief of the Marangu. He was kindly received, and Mareale 
gave him three guides, with whom and twenty-two men of his cara- 
van he started for the Kibo, the higher summit of the Kilima 
Ndjaro. Ata height of 5,700 feet they passed the last plantations 
of bananas, and entered the primeval forests, which are always full 
of mist, at a height of 6,600 feet. After two days, having passed 
these forests, they reached the grassy belt surrounding the upper 
part of the mountain. Here they left the trail which leads along 
the south-eastern slope of the Kimawenzi to Useri, and turned 


north-westward, following the upper limit of the forests. At the 
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end of the second day they reached the place where, in 1884, John- 


ston had staid for some time, at a height of 9,800 feet. Here part 
of the caravan remained, but eight men volunteered to carry tent, 
blankets, instruments, and provisions to the snow-line. The route 
led over grass-covered streams of lava, which were intersected by 
gulches of 150 feet depth, cut by the torrents which come from 
the snow-fields of the summit. From here the saddle between the 
Kimawenzi and Kibo appears almost horizontal. The travellers 
ascended a lava-stream, and soon reached a gently sloping region 
where meadows indicated the course of the brooks. Here the 
first patches of snow were met with, and Meyer left here his tent on 
the 9th of July, at an elevation of 14,000 feet. 

On the roth, when Meyer intended to strike camp, five of his ser- 
vants refused to accompany him any farther, and therefore they were 
left behind, while the rest of the caravan continued their march. 
After a short time they reached the steep, fissured hill c, from 
which the lava-stream had come on which they travelled the pre- 
ceding day. Here they discovered the series of parasitic craters a, 
4, c, d, from which numerous lava-streams have flowed southward. 
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Some of these are separated by deep valleys, while others form a 
continuous plateau which stretches out far northward between the 
Kimawenzi and Kibo. Meyer proceeded near the southern part of 
these hills at a mean elevation of 16,000 feet, and made his last en- 
campment at the foot of the hill@a. As the night promised to be 
very cold, he sent his three negro servants back to the previous 
camp, and ordered them to return the next day. Thus he and Von 
Eberstein were alone, and passed the following night ata tempera- 
ture of —1r° C. (12° F.) in their small tent. After a careful ex- 
amination of the cone of Kibo with a spy-glass, Meyer concluded 
that an ascent on the south-eastern side was possible. But on the 
highest summit a light blue wall of ice was seen, which extended to 
a lower level on the south side of the mountain. In the beginning 
of the next day, after having passed lava-streams covered with 
large bowlders, the travellers reached continuous steep snow-fields 
filling the rounded valleys between enormous lava-streams. John- 
ston had reached this point, and a little farther to the north Count 
Teleki had attempted an ascent a few weeks before Meyer’s arrival. 
In the morning the weather was clear, the snow hard, and therefore 
the travellers succeeded in reaching a considerable elevation; but 
after three hours’ climbing, fog set in. In the beginning the mist 
was light, and the summit of the mountain could be seen occasion- 
ally. Wherever a lava-stream crosses an older one, a new snow- 
field begins, steeper than the preceding. At such points the travel- 
lers staid for a few minutes, making barometrical observations and 
collecting rock specimens and lichens. They were careful not to 
ascend too rapidly, as work in elevations of more than 17,000 feet in 
height is extremely exhausting. Later in the day the fog became 
thicker, the highest parts of the mountain became invisible, and the 
sun disappeared. The temperature fell from 8° C. (46° F.) to 
—30 C. (27° F.), and a snow-storm set in, which threatened to 
obliterate the track. About half an hour later, Herr von Eberstein 
began to fall back, and after a quarter of an hour more his strength 
left him. As they were not far distant from the rim of the crater, 
Meyer proceeded alone, and notwithstanding giddiness, breathless- 
ness, and exhaustion, succeeded in ascending the last steep snow- 
field. Here the slope became less steep, and, after having climbed 
over a field of gigantic bowlders of ice, he reached the ice wall 
which he had sighted from the last camp. It is about 100 feet 
high, and inaccessible without the help of several expert guides and 
a great apparatus of ropes, ladders, etc. Although Meyer did not 
reach the rim of the crater itself, he concludes that it is probably 
filled with ice, as the ice wall projects over it on all sides. After 
having observed the barometer and thermometer, he returned to 
where he had left Von Eberstein, who had meanwhile observed the 
boiling-point thermometer. After a rest of about a quarter of an 
hour, they continued their descent, and reached their tent after an 
absence of seven hours. On the following morning the northern 
part of the saddle was visited for making topographical observa- 
tions, and, after the three negroes had returned, the party con- 
tinued their descent of the mountain, and reached Mareale’s village 
after a march of four days. 


NOTES AND NEWS. 


ON Friday, Dec. 30, a meeting was held at the College of 
Physicians and Surgeons in New York City for the purpose of or- 
ganizing an American physiological association. The association 
has for its object the promotion of physiological research and of 
social intercourse among the physiologists of the country. The as- 
sociation will meet as a section of the Medical Congress every three 
years. The meeting was presided over by Dr. S. Weir Mitchell, 
and many prominent physiologists from all parts of the country 
were present. A constitution was adopted, and Prof. H. P. Bow- 
ditch of the Harvard Medical School was elected president, and 
Prof. H. N. Martin of Johns Hopkins University, secretary and 
treasurer. “ 


— The seventh course of free lectures of the Cincinnati Society 
of Natural History will be given on Friday evenings in January, 
February, and March, 1888, in the rooms of the society. The fol- 
lowing is the programme: Jan. 6, Charles B. Going, ‘How the 
Chemist Works;’ Jan. 13, George Bullock, ‘Modern and Ortho- 
chromatic Photography applied to Natural History ;’ Jan. 20, B. Mer- 
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rill Ricketts, ‘ The Dermal Coverings of Animals and Plants ;’ Jan. 
27, Joseph F. James, ‘ The Great Deserts of the Earth;’ Feb. 3, 
Amos R. Wells, ‘ Voleanoes;’ Feb. 10, D.5. Young, ‘ Some Char- 
acteristics of Fishes ;’ Feb. 17, Charles Dury, ‘Reason and Instinct 
in Animals ;’ Feb. 24, Walter S. Christopher, ‘Bacteria and Fer- 
mentation ;’ March 2, F. W. Langdon, ‘Races of Man;’ March 9g, 
A. B. Thrasher, ‘ The Voices of Animals.’ 


— The Council of the American Economic Association held its 
annual meeting in Hamilton Hall, Columbia College, at 10.30 A.M., 
Friday, Dec. 30. 

— The Polztical Science Quarterly for December contains sev- 
eral articles that are worth reading, though none of special impor- 
tance. Two of them are on the subject of profits and wages, —a 
subject that is sure to attract readers, but on which we cannot say 
that much light is shed. Professor Clark recognizes the fact, which 
most economists overlook, that a large portion of the employer’s 
profits is of a mercantile character, arising from buying and selling 
to good advantage rather than from special skill in production ; but, 
strangely enough, he thinks that this profit is due to causes beyond 
the employer’s control, and “ comes to him as rain from the clouds ;”” 
whereas it is due in great measure to his skill in taking advantage 
of the markets so as to buy at a low price and sell at a high one. 
The opening article of the number is a vigorous attack on the oleo- 
margarine law, and will be read with interest by all opponents of 
government interference. The article on local government in Eng- 
land is of interest just now, when new and extensive changes in 
that branch of the English Government are in contemplation. 
There is also an article of considerable historical interest, on the 
Constitution in reconstruction, giving an account of the contest be- 
tween Congress and President Johnson in regard to the recogni- 
tion of the Southern States and the guaranties to be required of 
them before such recognition was granted. The closing essay is 
on India’s unadjusted trade balance, and the usual complement of 
book-reviews fills up the number. This review, together with the 
Journal of Economzcs issued at Harvard, and the various publica- 
tions of the Johns Hopkins University, are an addition to our 
periodical literature; for they furnish a kind of reading that we 
should otherwise hardly get. 


LETTERS TO THE EDITOR. 


** Correspondents are requested to be as brief as posstble. The writer’s name is 


in all cases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
free to any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 


the journal. 
The Flight of Birds. 


IN your issue of last week, my friend, Dr. Elliott Coues, takes 
part in the current discussion of the flight of birds with his usual 
boldness and independence, but not with his usual care and accu- 
racy. He practically begins his letter with the following ex cathedra 
condemnation of Professor Trowbridge’s theory, and denial of his 
facts : ‘‘ With regard to the alleged locking of the primaries: 1. It 
does not take place; 2. Did it take place, flight would be impossi- 
ble.” 

As Professer Trowbridge is abundantly able to defend himself, I 
leave the answer to the above extraordinary statements to him, and 
will simply remark, in passing, that I know from my own observa- 
tion that the locking of the primaries can and does occur, either by 
accident or design, and that when it takes place it does not render 
flight impossible, as it affects only the extremities of the feathers. 
It is evident that Dr. Coues has not taken pains to inform himself 
in regard to the facts brought forward by Professor Trowbridge, 
otherwise he would not have uttered such dogmatic assertions. 

Further on, Dr. Coues decapitates me much in the same way he 
does Professor Trowbridge; for he says, ‘The fixing of the wing 
of a mortally wounded bird in the manner described by Professor 
Newberry does not bear on the case. It is simply a muscular 
rigidity due to nervous shock, and of a part with the convulsive 
muscular action, which, under similar circumstances, results in the 
well-known ‘ towering ’ of hard-hit birds.” 

We have here other proof that Dr. Coues has not read all that 
has been said in this discussion : if he had done so, he would have 
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seen that I did not claim that the automatic rigidity of the arm and 
fore-arm, the ‘setting’ of the wing, first described by Professor 
Wyman, had any thing whatever to do with the locking of the 
primaries. As was said in the discussion of Professor Trow- 
bridge’s paper before the Academy of Sciences, and reported in my 
former letter to Sczence, the spreading and folding, and, according 
to Professor Trowbridge, the locking of the primaries, are functions 
of the manus, and have nothing to do with the flexion and extension 
of the arm. The spread of the wings of the turkey-buzzard main- 
tained after death, reported by me in my ‘ Notes on the Birds of 
Northern California and Oregon’ (Pacéfic Razlroad Reports, vol. 
vi. Zodlogy, p. 74), was certainly not a case of muscular spasm. 
My report of it will be found at the place cited, and is as fol- 
lows :— 

“For the purpose of examining this bird in California, to deter- 
mine for myself its identity, or otherwise, with the turkey-buzzard 
of the East, I took occasion to shoot one which was flying over us 
in the upper part of the Sacramento valley. He made no motion 
indicating that he had been struck by my shot, but sailed on with 
widely expanded and motionless wings, as before. Gradually, how- 
ever, he began to descend in wide and regular circles, till finally, 
without a wing-flap, he settled as lightly as a feather on the prairie, 
and remained motionless. I went to him, and found him resting 
in the grass, his wings still widely and evenly expanded, but the 
head drooping and life extinct. It was a male, large, in fine plum- 
age, and apparently identical with ours ; then, too late, I regretted 
that I had been the cause of a death so calm and dignified.” 

I have been shooting now for a great many years, have killed 
many thousands of birds, and ought to know what their behavior is 
when mortally wounded ; yet I do not hesitate to say that the ex- 
tension of the wings in this case and those reported by Dr. Storer 
was not due to muscular spasm, but to a locking of the wing- 
bones. Nor had the death of the turkey-buzzard, cited above, any 
thing whatever in common with the phenomena of ‘towering,’ as 
asserted by Dr. Coues. Toweringis exhibited only by birds which 
are wounded in the head, and which, with confused intellects, fly 
up and up, perhaps till lost toview. I have reported one such case 
in my notes which is typical, and I here repeat my account of it to 
show that it was totally distinct from all wing-setting, spasmodic 
or articular. 

“ Once when collecting water-birds on San Pablo Bay, California, 
I shot a gull (Larus Hermannz), which fell, apparently dead, upon 
some rocks near me. When I stooped to pick it up, however, it 
flew swiftly away, and mounted in circles higher and higher until 
it disappeared.” 

The article by Bergmann in Miiller’s Archzv ftir Anatomze und 
Phystologie (1839) has no bearing upon the statements made by 
Professor Trowbridge or myself. It is true that Bergmann de- 
scribes the sliding of the radius on the ulna, and in the discovery 
of this anatomical feature he antedates Wyman; but he makes no 
reference to the ‘setting’ of birds’ wings, which was the special 
subject of Professor Wyman’s note. All Bergmann says about the 
function of the anatomical peculiarity which he pointed out is, 
“ that it is desirable that observations should be made (for which 
he had no opportunity) to determine whether it. might not have 
efficiency in the soaring of rapacious birds or in the flight of those 
which must quickly change the direction of their flight.” 

In conclusion I will venture to suggest that neither Professor 
Trowbridge nor myself are such tyros in science as to warrant the 
didactic tone which Dr. Coues assumes. Professor Trowbridge 
needs no indorsement from me, but I venture to say that he is one 
of the most eminent engineers in the country, and that he has oc- 
cupied himself for many years in the study of the mechanics of ani- 
mal locomotion, upon which subject he is as well informed as any 
one living. As for myself, I was for many years as enthusiastic an 
ornithologist as Dr. Coues himself, and have shot over as much 
ground, and have perhaps killed as many birds. I was also edu- 
cated as a physician, and, at the time I made the observations cited 
above, I was serving as naturalist and medical officer to a detach- 
ment of troops. 

I would also call attention to the fact, that, for all the interesting 
information we now have in regard to the structure and functions 
of the wings of birds, we are indebted, not to ornithologists, but te 
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‘comparative anatomists: it is therefore quite possible that even Dr. 
Coues may learn something from one outside his profession. 


J.S. NEWBERRY. 
New York, Jan. 3. 


THE communication of Mr. Elliott Coues in the last number of 
Sczence, on the mechanism of the flight of birds, renders a response 
from me, in the interest of science, indispensable. This is the more 
necessary on account of the unavoidable delay which has occurred 
in the publication of a paper sent by my son to the Ornzthologzst 
and Oologzst, and which will appear in the next number of that 
periodical, and also the delay in the publication of the paper read 
by me before the National Academy of Sciences, and which has 
given rise to comment and discussion, and is referred to in Mr. 
Coues’s communication. 

During the last autumn my son, C. C. Trowbridge, who is now a 
pupil in the Hopkins Grammar School at New Haven, Conn., and 
who has for several years devoted much of his leisure time to the 
collection and study of birds, brought to me a hawk which he had 
shot while it was soaring, and called my attention to the fact that 
the four outer primaries in each wing were interlocked; that part 
of each primary along which the lower margin was cut away lap- 
ping over or behind the succeeding primary, which was cut along 
its anterior or upper margin to permit of this interlocking and 
crossing of these feathers. This was the condition of the wings 
when he picked up the bird. The general appearances of the wings 
were so little altered from their ordinary aspects that the interlock- 
ing would ordinarily escape notice. My son suggested that this 
interlocking has the effect of relieving the muscular action required 
for the extension of the primaries during long flights, especially in 
soaring birds, and, further, that it might aid the bird in steering its 
way while soaring. 

This discovery seemed to me of much interest ; and after having 
assured myself by inquiries, and the examination of works on orni- 
thology, that it had not been made by others, I concluded to bring 
the subject tothe notice of the New York Academy of Sciences, and 
shortly afterwards read a paper in relation to the same before the 
National Academy of Sciences. 

I supposed that all lovers of true science would welcome so in- 
teresting a discovery, even though it was made by a boy. Such, 
indeed, was the reception of the paper by all the naturalists 
present; Professor Marsh, Professor Newberry, and Professor Cope 
commending the paper, and Dr. Gill, who was not present, but to 
whom I had exhibited drawings of a wing, and explained the mat- 
ter, giving encouraging assent to the novelty and importance of the 
discovery. I mention the names of these gentlemen, because I do 
not think they will ever have reason or cause to regret their favor- 
able comments, nor to retract their opinions. 

During many years’study of animal mechanics I have found no facts 
which exhibit more wonderfully and beautifully than those I have 
described, the mechanical adjustment of the organs of motion to 
the medium in which motion takes place, and to the conditions for 
which provision is made. 

I have in my possession the wings of two large hawks (Buteo 
Yineatus and Buteo borealis) in which the effects of the habitual 
interlocking of the four outer primaries has been to wear deep 
notches, and to produce permanent wrinkles, in the feathers at the 
point of crossing or overlapping. These I have shown to many 
Scientific men without hearing a doubt expressed of the object or 
uses of the emarginate cuttings. These long primaries present a 
serious resistance, with a long leverage, when a bird is soaring, 
which would overtax the extensor muscles in long-continued soar- 
ing flights, if not relieved by the process of interlocking. That this 
interlocking does not impede flight, but in a wonderful and pecul- 
iar way aids the evolutions of the bird, is evident from the fact that 
by this interlocking a curvature is given to the anterior edge of the 
wing, which produces a warped surface, thus enabling the bird to 
have easy control of the wing with the least possible exertion. A 
perfectly flat, thin disk, in moving through air, is liable to be vio- 
lently inverted, or turned broadside to the motion, by the slightest 
change of angle with the plane of motion. Every one has noticed 
this when a playing-card is seen to fall through the air. The edge- 
wise position is one of extremely unstable equilibrium. This would 


be the condition of the outer part of the wing in soaring, were it 
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not for the warped-surface form which, in the wings I have ex- 
amined, is almost wholly maintained by the interlocking of the 
primaries, justifying my son’s remark that this interlocking is an 
aid to steering, in soaring flight. 

Mr. Coues, in his communication to Scéence, disposes of all this 
matter by a sententious dictum, which, from his extensive knowl- 
edge of ornithology, must be regarded as an extra-judicial opinion, 
pronounced with much regret, but with the severe force which sci- 
ence and truth demand, in the following words :— 

“Much as I regret my absence on those occasions [the meetings 
at which the papers were read and discussed], I am still more sorry 
to be obliged to dissent without qualification from the position 
taken, . . . which is, to my knowledge, quite untenable. . . . With 
regard to the alleged locking of the primaries: 1. It does not take 
place; 2. Did it take place, flight would be impossible.” And 
further, “It is fortunate that the mechanism of the wing does not 
permit the primaries to lock in the manner that has been supposed, 
for, if it did so, birds could not fly.” 

I am necessarily provoked, by these unexplained judgments, to 
test Mr. Coues’s knowledge of the mechanism of the wing which 
“does not permit the primaries to be locked.” I have found, by 
dissecting the wings of the hawks which I have referred to, that in 
these birds ten muscles are concerned in the movements of that 
part of the wing which corresponds to the human hand. Among 
these are three muscles, with their tendons, which have for their 
object solely the extension and flexion of the four or five outer pri- 
maries. The extensor muscles lie between the radius and ulna of 
the fore-arm, but the tendons run through the wrist-joint and along 
the hand to the joints of what corresponds in the human hand to 
the fore-finger, acting solely to extend the four or five primaries be- 
yond any extension which they could otherwise have. 

The flexor muscle lies in the hand,—a very small muscle, — 
with its tendon so attached that its only use is to flex the four or 
five primaries through the small angle by which they are extended 
by the opposing muscles just described. These muscles are not 
referred to, nor described, in Mr. Coues’s admirable and voluminous 
work on ornithology, and I beg that he will inform the readers of 
Sczence where specific descriptions of these particular muscles, and 
their uses, can be found. 

There are two other muscles whose tendons are so attached to 
the joints of the wrist, in the specimens I have, that when the wrist 
is extended or flexed by the larger extensors and flexors, a partial 
rotatory motion outwards and inwards may be given to the whole 
hand. May I ask Mr. Coues where I can find specific descriptions of 
these muscles, and their uses? These several muscles are prin- 
cipally concerned in the mechanism which does permit of the lock- 
ing of the primaries. 

Mr. Coues discusses another matter in his communication which 
has only a very general bearing on this question of the primaries. 
It is the automatic or concomitant extension and flexure of the 
wrist in birds when the elbow is extended or flexed. In the speci- 
mens which I have examined, I have found an inelastic tendon, 
without a muscle attached, fastened at one end to the humerus at 
the elbow, and at the other to the hand at the wrist, which is an 
essential feature in this purely kinematic combination. Moreover, 
this tendon, or string, plays another important part in acting asa 
string to the bow of the ulna, and taking the strain which might 
break the ulna, when the bird strikes the air strongly, but for this 
remarkable support. This is not referred to in Mr. Coues’s work, 
and I would ask him where I may find its description. 

Finally, will Mr. Coues explain wy birds cannot fly when a few 
inches in length of the outer primaries lap over and behind others ? 
Mechanically this makes a very strong wing, admirably adapted to 
soaring flight, for which it is evidently intended; and in one in- 
stance, at least, which I have given, the bird did apparently fly very 
well and very naturally with its primaries thus interlocked. 

Moreover, from my own experiments with wings, both before 
dissection and after the muscles and tendons have been exposed, so 
that they might be operated by hand, I am convinced that the in- 
terlocking of the primaries is a simple and easy operation, entirely 
under control of the bird, and with many birds is habitual. 

W. P. TROWBRIDGE. 
New York, Jan. 3. 
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; Eskimo and the Indian. 

THE criticisms of Mr. Chamberlain’s letter (Sczezce, Dec. 2) by 
Dr. Boas and Mr. Murdoch are sound, forcible, and instructive ; but 
these critics have confined their strictures wholly to the Eskimoan 
words. So, using the alphabet adopted by the Bureau of Ethnology 
for recording Indian languages, I will point out some errors made 
by Mr. Chamberlain in the words of his comparative list taken from 
the Iroquoian languages. 

After making due allowance for the rude and imperfect ‘ orthog- 
raphy ’ of the words, it is necessary to say that a¢a (‘father’) and 
ekentng (‘woman’) are not Tuscaroran terms; that 7p (‘die’) and 
nzbey (‘water’) are not Mohawk words; that azfaa (‘father’) is 
not Huron: these vocables, having these forms and with these 
meanings, are not Iroquoian. 

(1) we'-nz's, and not guennzes, is the correct form of this term for 
‘copper.’ It is evidently the word ‘penny’ or ‘pence’ (possibly 
penning or peningens), adopted by the Iroquois, and adapted to 
théir own peculiar utterance. In earlier times they most invariably 
substituted £w for f or 4, because these sounds did not occur in 
their speech. 

(2) ké-nd'-tcya@’ is the proper form of £azadzza, and, being pre- 
dicative, it signifies ‘it is copper,’ and not simply ‘ copper;’ it also 
means ‘it is a pot or kettle,’ and is more frequently used in this 
latter sense. Its derivation is not clear, but, in accordance with the 
genius of Iroquoian speech, it presupposes the nominal or substan- 
tive form, o-2d/-¢cya’, this, in turn, points to an earlier 0-2d-tcyo''- 
kwe, —a form still extant in some of the cognate languages, and 
which form is evidently from the predicative ye-2da-tcyo''-kwd’ (‘one 
cooks rice (wheat) by which’), undoubtedly referring to the cone- 
bottomed earthen ‘ pots’ or ‘kettles’ so used. The circumstance 
that unburnished copper resembles very much these clay ‘ pots’ in 
color would quite naturally serve as a distinctive characteristic by 
which to describe this metal. @-nd'-tcyd as a predicative signi- 
fies either ‘ pot’ or ‘copper,’ but as a substantive, only ‘ pot,’ which 
is probably its oldest meaning. 

Mr. Chamberlain compares the preceding two words with the 
Eskimoan azmooyak (‘copper’). One of the two is clearly of 
European origin, and the other is possibly, but not probably, related 
to the Eskimoan term. 

(3) e-Ane'-kér is the proper orthography of ekneken. It is a de- 
rivative term denoting ‘above,’ ‘on the surface.’ Its probable 
original signification is ‘ sun-ward,’ ‘ sun-side,’ or ‘ toward-sun.’ It 
certainly never meant ‘sky’ in Iroquoian speech; but the Una- 
lashkan zzzyak with which it is compared means both ‘sky’ and 
‘above’ in the list. 

(4) 0-néi'-ya@’, and not ozza, is the proper Iroquoian word for 
‘bone. The Eskimoan rownzk (‘bone’) has clearly no ‘ fortui- 
tous coincidence ’ of sound with it. 

(5) Ze-'gé%'-ha, and not haenyeha, is the proper form of this Iro- 
quoian expression. It signifies ‘my younger brother’ (literally, ‘ my 
brother small ’), and not simply ‘ brother.’ 

(6) tcya’-ta'-te-kén, and not jattatege, is the true form of this 
vocable: it means ‘ye two are brothers to each other,’ and not 
‘brother’ alone. The Eskimoan azayoa (‘his elder brother’), 
anaga, and agztuda have clearly no evident similarity of sound or 
meaning with the two preceding Iroquoian words, he-'¢ér'-hd and 
tcya-ta'-te-ken. 

(7) she-yén'-hd, and not cheahhah, represents the orthoepy of 
this predicative term, which means ‘thy daughter,’ and not simply 
‘child.’ Literally it signifies ‘ thou one hast small.’ The Eskimoan 
word zyaye (‘child ’) has no apparent affinity here. 

(8) e-nz'-se-ra’, and neither eghnzsera nor ennzsera, is the proper 
form of this word, meaning ‘day,’ a form used mainly in composi- 
tion. It is a derivative form of the word é%-¢d’ or e-ni'-¢d’ (‘ day,’ 
originally ‘sun’). The Eskimoan azyark evidently means ‘a long 
day,’ and not simply ‘day.’ No similarity of sound or meaning ap- 
pears here. 
~ (9) Zon'-nt‘s (meaning ‘I make, build, or render it,’ and not 
simply ‘do’) is a better form of Zoznzs. K for ka- (‘he —it’), -o7- 
ni‘- (‘make,’ ‘build,’ or ‘render’), -s (terminative sign of customary 
action), — this is the etymology of the word, which has no similarity 
of sound or meaning with the Eskimoan ¢cheneyoag (‘he works ’). 
(10) shéx-¢é'™’-yé, and not swntunke, represents the proper pro- 
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nunciation of this word : it means ‘on or against thy ear,’ and not 
simply ‘ear;’ the initial s- is the sign of the second person posses-. 
sive, -’Zye is the locative, and -Zén-¢- is the noun stem or root. The 
Tchuktschi ¢chzntak, or correctly sz¢a (‘his ear’), apparently has. 
no affinity with this word. 

(11) e-nyén'-kyé, and not ayznga, misquoted from eyzugza, is the 
correct form of this word, which signifies ‘on or against one’s 
hand,’ and not ‘finger,’ as does the Tchuktschi azhanha, with, 
which it is questionably compared. 

(12) yw’'-ndks, and not yoneks, means ‘it is burning,’ and not 
simply ‘fire,’ as in the list: yz- (‘it’), -’d%-(‘to burn’), -s (the 
terminative sign of customary action). The Eskimoan oonoktook ° 
(‘fire ” or ‘to burn’) has but a doubtful claim to relationship with 
this word. 

(13) 0-st’-/d@’, and neither achzta (Huron), nor ochazta (Ononda- 
ga), is the correct form of this vocable, meaning ‘foot.’ The stem 
or root of the word is -s?’-¢-, a stem that never meant ‘hand.’ The 
Eskimoan etscheak or arksezt (‘foot’ or ‘ hand’) has certainly no 
evident affinity with this word. 

(14) yo-ya'-né-re’, and not zoyanere, is the true form of this term 
or expression, which signifies ‘it is good ’ affirmatively: thus, yo- 
(‘it’), -ya-2é-r- (‘the good,’ ‘the right,’ or ‘the noble’), -ve’ (« to 
have or possess’). The Eskimoan ayunztork or ayunztsog means 
‘not bad,’ and so ‘good’ negatively. These two words evidently 
have no affinity nor a common origin. 

(15) os-o''-¢@’, and not chotta, is the proper form of this word, 
denoting ‘hand.’ With this meaning it is common to only two of 
the Iroquoian languages. Originally it meant ‘finger,’ signifying 
literally ‘ hand-protruding-thing.’ 

(16) The orthography of zoatsshera is so uncouth that it is very 
difficult to discover its meaning. It does not mean ‘head,’ but 
‘hat’ or ‘scalp-covering.’ It is properly written 0-70-he'-tcrd, 
which form has no relation whatever to Tchuktschi zaschho (‘head’). 

(17) o'~“skwa’, and not kechkwaa, is the proper orthography of 
this term for ‘lip.’ It bears no resemblance to the Eskimoan word 
kakkiviar (‘lip’), with which it is compared. 

(18) e-'nt'-hd, and not exzhah nor aneehah, is the proper spell- 
ing of this word, which means ‘ one is male,’ but never ‘ man.’ 

(19) on'-kwe, but not ozguzch, is the correct form of this term, 
which denotes ‘ homo,’ ‘man,’ ‘a human being,’ but never ‘ male,’ 
to distinguish sex. This word, and e-’7t/-2d above, have no root in 
common : so, having no literal meaning common to both of them, 
they should not be compared with one and the same word. The 
Eskimoan words azgut and zznuk (‘man’) are not related, and why 
compare them with two Iroquoian terms (€-’xt'-Ad and o7'-kwe) 
likewise unrelated to each other ? 

(20) é*’-7é" represents the true form of azekah (Huron), eanuh 
(Tuscarora), ava (Nottoway), and means ‘my mother,’ not simply 
‘mother.’ The root of the word is -é€9-, which signifies ‘ mother.’ 
It is my belief that it is related to -of-nit‘- (‘to make or produce,’ 
‘to build or render’). 

(21) 0-nyon'-sd@, not yaunga, is the true form of this Iroquoian 
word for ‘nose.’ It has no apparent affinity to Tchuktschi chznga 
(‘nose’). 

(22) Awé®-¢d'-én, but not guechtaha, is the correct form of this. 
Seneca-Iroquoian word, meaning ‘red.’ It is compound, and evi- 
dently signified ‘it is blood-marked,’ and so ‘it is red.’ There is. 
an evident metathesis of the first and second syllables. The 
Tchuktschi Lawachtuk (‘red’) clearly has no affinity whatever to. 
this word. 

(23) d-we®-nd''-s@ and d-wé®-td‘'-sé are the forms of exnasa 
(‘tongue’) found among the Iroquoian languages. They do not, 
however, resemble the Unalashkan ahnaz (‘ tongue’). 

(24) o-nye'-y@ and o-nz-ye-te are the true Mohawk forms of 
ountyeghte (‘snow ’); o-nz'-yd is the proper Seneca form of oxyezak 
(also ‘snow ’): these words have no apparent relation to Tchuktschi 
annu or annju of the same meaning. 

(25) so'-rak, not soluck, is the true Mohawk word for ‘duck.’ The 
Eskimoan word for ‘ duck’ is ¢chorlerk. : 

(26) o'-she, and not oxhey, is the correct form in Huron of this 
Iroquoian word for ‘winter’ or ‘year.’ Its stem is -s#-, and 
means ‘snow.’ The Eskimoan wkshzok and wktschuk have no ap- 
parent affinity or relationship with this word. 
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Thus, in comparing thirty different words taken from the several 
Irequoian languages, there is scarcely a single instance in which 
Mr. Chamberlain has not misapprehended the true sound and real 
meaning of the words. 

Before an effective or satisfactory comparison between the words 
of two languages, or of two families of languages, can be made, the 
investigator should possess at least an elementary knowledge of 
both, a knowledge of their rules of etymology and syntax, and of 
their laws of vocalic and consonantic change. This is especially 
true with reference to the languages of the Iroquoian peoples. 
These tongues are among the most difficult of Indian languages to 
investigate and to understand. 

To a want of knowledge of these facts, and to the use of faulty 
vocabularies, are evidently due Mr. Chamberlain’s errors. An at- 
tempt to establish the affinity and common origin of two languages 
upon material so faulty as that criticised is scarcely likely to be 
successful. J. N. B. HEWITT. 

Bureau of Ethnology, Washington, D.C., Dec. 26. 


The Study of Languages. 

YOUR correspondent, H. L. E., asks in the last issue of Sczence 
whether there is any practical method of learning to read a lan- 
guage without the use of a dictionary. The present writer has 
-Jearned to read readily two languages without the use of either dic- 
tionary or grammar, and believes his method not only possible, but 
the better way, when a knowledge of the language, not its gram- 
mar, is the one desired. His plan has been to begin with some 
easy author, and follow its text closely while some one reads aloud 
an English or some other familiar translation. By following sucha 
plan through a dozen or more books, one may then venture on some 
simple author, dispensing with both dictionary and translation so 
far as possible, and learning the meanings of the new words, as 
they appear, from the context. After having read twenty or thirty 
novels or similar works in this way, he should begin the study of 
the grammar, and will then be surprised to find that conjugations 
and declensions are no longer a task. After one has learned a lan- 
guage, a dictionary is very useful; but he certainly can never get a 
thorough and exact knowledge of the meanings of words from Eng- 

lish synonymes. W. 


New Haven, Dec. 30. 


Conspiracy of Silence. 


THE following statement, made by one of your correspondents 
(Sczence, x. 309) — “ But a general conspiracy among men of sci- 
ence to suppress views because they are new and unacceptable to 
old fogies, is impossible; and your correspondent and the Duke of 
Argyll must certainly know that fact, and it will remain a fact, in 
spite of any number of instances of special local repression that can 
be cited” —is a logical curiosity. Whether or not the general 
conspiracy exists can only be known by examining the local action 
in special cases which may arise; but we are told, that, whatever 
be the result of this examination, we must recognize the impossi- 
bility of such a conspiracy. This is decidedly a new process of 
scientific demonstration. Old Poz, who remarked, “ I’ve said it, and 
that’s enough to convince me,” was accustomed to reason in this 
manner. 

The same correspondent states, speaking of Mr. Bonney, “‘ What 
he meant in his rebuke of the Duke of Argyll is evident: he meant 
that any one man of science not engaged in a given special line of 
research can not and dares not make up his own mind as to the 
validity of one of two opposing theories until those others who have 
that special line of research in hand have practically reached some 
consent on the subject.” 

This is the true ecclesiastical method, to which Mr. Bonney ob- 
jected. It is the method of the child in the song, who says, — 

“*T believe it, for my mother told me so.” 
It is the method of the man who has a profound reverence for 
authority, so well pictured by Thackeray : — 

“So, as he had nothing to say in reply, he began to be immensely 
interested in the furniture round about him, and to praise Lady 
Clavering’s taste with all his might. 

“«Me, don’t praise me,’ said honest Lady Clavering, ‘it’s all the 
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upholsterer’s doings and Captain Strong's, they did it all while we 
was at the Park — and —and — Lady Rockminster has been here 
and says the salongs are very well,’ said Lady Clavering with an 


‘air and tone of great deference. 


“« My cousin Laura has been studying with her,’ said Pen. 
““«Tt’s not the dowager : it is ze Lady Rockminster.’ 
“«Indeed!’ cried Major Pendennis, when he heard this great 
name of fashion, ‘if you have her ladyship’s approval, Lady Claver- 
ing, you cannot be far wrong. Lady Rockminster, I should say, 
Arthur, is the very centre of the circle of fashion and taste. The 
rooms ave beautiful, indeed!’ and the major’s voice hushed as he 
spoke of this great lady, and he looked round and surveyed the 
apartments awfully and respectfully, as if he had been at church.” 
It may be that the views imputed by Mr. Lesley to Mr. Bonney 
are correct, but this would not be suspected from the latter’s pub- 
lished words: and it looks as if Mr. Bonney’s defender, in his zeal, 
has given away Mr. Bonney’s case, and the scientist’s case in gen- 
eral, more completely even than was done by Mr. Bonney himself. 


RICHARD H. BUEL. 
New York, Dec. 30. 


Color and Other Associations. 


IN a note on color and other associations, which I wrote, and 
which was printed in Sczence (vi. 1885, p. 242), 1 gave the colors 
which my daughter Mildred (then a child eight years old) associ- 
ated with the days of the week, with the numerals 1-10, and with 
the letters of the alphabet in 1882. I stated that I found the same 
colors associated with the same forms in 1885. I have lately ques- 
tioned her again, and I find the same colors are still associated 
with the same forms in nearly every case. Saturday’s color has 
changed from pure white to cream color; F has changed from 
black to brown; Q, which had no certain color, is now called pur- 
ple; X and Y, which had not much color, are now called red and 
cream color (Q, X, and Y are now more frequently in use than 
then); 8, which was white, is now called cream color (a similar 
change to that of Saturday); and 9, which was called ‘greenish?’ 
is now called blue. With these few exceptions, the same colors 
have been constantly associated with the same days, numerals, and 
letters from 1882 to 1888,—six years. This case appears to me 
now, as formerly, to deserve record in connection with the observa- 
tions of Galton and others on the subject. 


EDWARD S. HOLDEN. 
Berkeley, Cal., Dec. 20. 


Thomas Braidwood and the Deaf-Mutes. 


IN a footnote to a page of Sir Walter Scott’s ‘Heart of Mid- 
Lothian,’ I read, ““‘ Dumbiedikes’ is really the name of the house 
bordering on the King’s Park (Edinburgh), so called because the 
late Mr. Braidwood, an instructor of the deaf-and-dumb, resided 
there with his pupils.” 

Now, I happen to know that Thomas Braidwood sold his estate 
(that goes by the name of our family, and is situated next to the 
Duke of Hamilton’s, some twenty miles beyond Glasgow) in order 
to use the proceeds to start his institution for educating the deaf- 
and-dumb ; and if Professor Bell, in his address at the Gallaudet 
anniversary, a notice of which is published in Sczewce of Dec. 23, 
meant it as a reproach to the memory of Mr. Braidwood, when he 
says the school “was a money-making institution,” and that its 
principal “had bound all his teachers under a heavy fine not to re- 
veal his methods to any one,” it may be pertinent to ask if, under 
the circumstances, it was not only prudent, but a duty of Mr. 
Braidwood, to make his institution pay its own way. His all was 
involved in it; and, had he not used what some people would call 
a necessary precaution, his school might have perished for want of 
funds, and himself been impoverished. At all events, that is the 
view his relations take of the matter. 

And when one reviews the dreary centuries preceding, when every 
now and again some gentle soul proposed to educate the deaf-and- 
dumb only for it to drop out of thought again, perhaps it would be 
best to guard with caution the acts of him who staked his entire 
wealth in the venture, and spent forty-six years of life in establish- 
ing as a living fact what was but as a grand dream for centuries. 


THOMAS W. BRAIDWOOD, 
Vineland, N.J., Dec. 29. 
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“ The lover of a beautiful book will open ‘The New 
Astronomy’ and mark its completeness in all the quali- 
ties of a perfect book. Its illustrations are admirable. 
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pages, not for the professional reader, but with the hope of 
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and stars.” — Boston Post. 
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FRIDAY, JANUARY 13, 1888. 


WE HAVE THE GREATEST SYMPATHY with those educators who 
are endeavoring to secure the introduction of science-teaching into 
the public schools. We would advocate this addition to the present 
curriculum, not only because of the interest and value of scientific 
knowledge as such, but because of its value as general information. 
A great deal of that which is incorporated under the head of ele- 
mentary science is really general information, and as such should 
be in the possession of every child in the grammar-schools of the 
country. We regard the little book entitled ‘Introductory Steps in 
Science,’ by the late Paul Bert, as invaluable in this connection, and 
the English translation should be in every school. Nowhere else 
are the facts stated as simply, as clearly, and as comprehensively 
as in this little book. That this subject is beginning to attract the 
attention which it deserves, is evident. At a recent meeting of the 


American Society of Naturalists at New Haven it was elaborately 


and enthusiastically discussed, and now a valuable impetus is to be 
given to this movement among the teachers themselves by the prop- 
osition of the Academy,which is one of the best journals of secondary 
education published in this or any other country, to give a prize of 
fifty dollars for the best essay on ‘Science in Secondary Schools.’ 
The effect of this offer will be to stimulate the teachers of the 
country to investigate the subject in its practical bearing. It is an- 
nounced that the committee of awards will give no weight to essays 
that are merely arguments in favor of science-teaching. This is as 
it should be, for, unless this condition was made, the majority of 
the essays would be given over to the threshing of old straw. Con- 
testants are requested to confine themselves simply to the practical 
exposition of the results arrived at in the schoolroom, and to the 
best means of obtaining these results. The competition is open to 
all persons, without regard, as the announcement puts it, “to age, 
sex, color, or previous condition of servitude,” and no paper is to 
exceed five thousand words in length. All essays must be received 
at the office of the Academy, Syracuse, N.Y., on or before March 
15, 1888. We cordially recommend this competition to all persons 
interested in science-teaching. It gives them an excellent oppor- 
tunity to be of practical service to the public-school system of the 
country. 


THE MEETING of the Engineers’ Club of Philadelphia, Dec. 17, 
was another instance of the advantage of providing something to 
eat and smoke at scientific meetings. The secretary, in his re- 
port, states that he is glad to be able to announce that both mem- 
bers and guests seem to have been much pleased with their little 
entertainment. Whereas the usual attendance at the meetings may 
have varied from a dozen to twenty, the attendance at this meeting 
amounted to something like three hundred and forty-two. It was 
not possible to determine exactly. In this case there was no 
speech-making, or any attempt to introduce any feature which 
might have deprived the affair of an entirely informal and purely 
sociable character ; but it is believed that the entertainment will be 
of permanent and substantial benefit to the club. The decline of 
the old scientific meetings is well illustrated in those held, or at- 
tempted to be held, by one of the oldest scientific associations of the 
country. This association, although it has maintained its existence 
for more than a hundred years, and has accumulated a library of 
scientific periodicals and Transactions of societies which is excelled 
by but one or two in this country, has found it impossible, since 
the opening of the present season last October, to bring together a 


sufficient number to form a quorum for the transaction of any busi- 
ness: in other words, no new members have been elected, because 
fifteen out of the two hundred members of this society had never been 
sufficiently of one mind to attend its meetings, which are held in a 
building easily accessible to a very large proportion of them. This 
society has, as well, tried the social experiment once or twice, and 
with promising success; but it certainly seems, that, with the differ- 
entiation of the interest and work of scientific men, many of the older 
general scientific societies must develop some new field in which 
they may be of service. In large degree they are now publication 
societies, but, as is well known, there is a great disadvantage in the 
publication in one volume of a vast mass of heterogeneous material. 
It frequently amounts to a mere burying of the results. 


MODERN-LANGUAGE ASSOCIATION. 

THE fifth annual convention of the Modern-Language Associa- 
tion was held under the auspices of the University of Pennsylvania 
on Wednesday, Thursday, and Friday, Dec. 28-30. The large at- 
tendance of delegates, chiefly from the East and South, but some 
also from the West, was gratifying as indicative of the steady 
growth of the organization. But all who came were amply repaid, 
for the proceedings were both interesting and instructive. The 
sessions were opened on Wednesday evening with an address of 
welcome by Provost Pepper of the university, who was followed 
by Prof. James MacAllister, superintendent of the public schools of 
Philadelphia. Professor MacAllister spoke on the place of modern 
literature in the education of our time. It was a discussion of the 
topic which at present is engaging the attention of pedagogues all 
over the world, whether the classics should continue to remain the 
basis of a liberal education or not. Professor MacAllister ranged 
himself clearly and openly on the side of those who favored the 
substitution of modern literatures as such a basis in place of the 
study of Latin and Greek. After tracing the origin of the system 
of education which was still in vogue in all parts of the universe 
fifty years ago, to the revival of classical learning in the days of the 
Renaissance, he argued, that while it was natural for the men of the 
fifteenth century to go to the classics for satisfying their sense of 
beauty and their desire for knowledge, for it was the Latin and 
Greek authors who had set these aspirations and desires in mo- 
tion, there is no sufficient reason why we, in our days, should go to 
the same fountain for quenching our thirst. With the achieve- 
ments of modern nations in the realms of philosophy, poetry, 
science, and literature, it is strange that we should continue to 
train the intellect and to stimulate the heart almost exclusively 
upon works access to which is possible only after prolonged and 
laborious study of the languages in which they are treasured up. 
It is true that much has been done during the past decades to- 
wards dethroning the classics from the supreme rulership which 
they formerly exercised. After a good deal of fighting, science 
has found a place in our system of education, and it is conceded 
that any scheme of instruction is incomplete that does not provide 
for the teaching of modern languages ; but the controversy is by no 
means ended. Professor MacAllister claimed that the modern 
literatures of the world contained all the elements necessary for 
attaining the aim of culture, which is to “know ourselves and the 
world,” and that sooner or later they must be given the first place 
in the intellectual culture of our time, and be made the chief 
instruments of literary training in the schools. 

On Thursday morning, after the transaction of routine business, 
the reading and discussion of papers began, and continued, with an 
intermission of one hour at noon, until late in the afternoon. The 
papers on this and the following day were of two kinds, — some of 
a technical character, giving the results of detailed investigations 
of some special subject; and others of a more general character, 
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dealing chiefly with questions affecting the teaching of modern 
languages. Among the latter was a suggestive treatment of the 
modern-language seminary system, by Prof. H. S. White of Cor- 
nell University. 

The purpose of the seminary is to guide the student towards in- 
dependent investigation ; but, in order to do its work properly, the 
student must first have gone through a preliminary training of no 
inconsiderable character; and, in the second place, the seminary 
must be well equipped with the standard editions of the best au- 
thors, pamphlets, manuscripts, documents, photographic reproduc- 
tions of important scenes and monuments, epigraphical material, 
and the like. In the method of teaching, all study of authors must 
be based upon a study of the times in which an author wrote. 

Professor Kroeh of the Stevens Institute presented a paper on 
methods of teaching modern languages. After enumerating the 
various methods which have found followers, and discussing their 
merits and disadvantages, he pronounced himself in favor of the 
so-called ‘natural method.’ The basis of all languages, whether 
literary or scientific, is the phraseology of every-day life, and this 
can be learned only by imitation. The ‘natural method’ proceeds 
on this principle. But the imperfect training of the ear, or rather 
the total absence of such training in our schools, causes great diffi- 
culties in carrying out this method. The education of young people 
is still conducted almost exclusively through the eye by means of 
books. There is so little oral instruction, that the pupils not only 
do not hear accurately, but have to learn the art of paying atten- 
tion. 

One of the best papers, partaking of this general character, was 
that by Prof. Albert Smyth of the Philadelphia High School, on 
American literature in the classroom. ‘“ Itis certainly discreditable 
to us that we have done s0 little towards a faithful and affectionate 
study of what is purely native and national in our American writ- 
ings. The text-books, with one or two exceptions, designated for 
use in schools, show no critical utility and no sense of proportion. 
This is due to the neglect of the study in the higher classrooms. 
There are two objects to be reached by a proper attention to this 
branch : in the first place, it may be highly serviceable in education, 
because it, more than any other, admits of a complete severance 
of literature from philology; second, the study would ultimately 
assist in the development of that literature, and would discipline in 
it the critical faculty, for it must be admitted that America has not 
participated in the splendid progress of criticism in Europe during 
the last twenty years. We are poorest of all in criticism, and when 
we think of the high service the trained and faithful interpreters of 
poetry render to a nation, it would be hard for us to overrate the 
good results that may follow the extension of the English curric- 
ulum to include the genesis and brief history of American author- 
ship. Itis our precious property to hold the literature of our nation 
true to the higher ideals of life and its purpose.” 

There were two papers discussing dialects, by Professor Primer of 
Charleston, and Sheldon of Harvard University. The former dealt 
with ‘Charleston’s provincialisms,’ also called ‘ Charlestonese ’ by 
the people in the South: the latter gave specimens of a Canadian 
French dialect spoken in Maine. In discussing the latter, Professor 
Elliott of the Johns Hopkins University spoke of the importance of 
such investigations at the present moment. Ina generation or two, 
all traces of these old dialectical variations, whether in Canada or 
the South, will probably have disappeared, and, unless they are 
now accurately noted down from the lips of those speaking these 
dialects, they will be lost forever to scholars and students of dia- 
lectology. 

Among the technical papers may be mentioned Professor Col- 
litz’s (of Bryn Mawr College) exhaustive essay on the origin of the 
so-called weak verbs in the Teutonic languages, and Dr. Goebel’s 
review of Paul’s ‘Principles of Sfrachgeschichte. Professor 
Tolman of Ripon College, Wisconsin, read a paper on the style of 
Anglo-Saxon poetry. He compares the poetry to “aspirited horse, 
who takes a few bounds forward, and then stands prancing.” 
Anglo-Saxon poetry is always more than lively, it is intense. 
Among the peculiarities of Anglo-Saxon poetry, the great scarcity 
of similes is worthy of note. On the other hand, as a kind of com- 
pensation for this defect, we have an abundance of striking poetical 
synonymes. For instance, the ocean is called such names as ‘the 
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whale’s home,’ ‘ the fish’s bath,’ ‘ the swan’s road,’ ‘the sail road,” 
‘the course of the flood,s. ‘ the cup of the waves.’ Another striking 
feature of this poetry is the idealization of the sensual and common. 
In conclusion, Professor Tolman said that he doubted whether the 
world has ever seen a purer literature than that covered by Anglo- 
Saxon poetry. 

The proceedings were enlivened by spirited discussions. Be- 
fore the sessions closed, the convention heard the report of a com- 
mittee appointed to consider the question of petitioning Congress 
for a removal of the tariff on foreign books. The committee favored 
a personal presentation of the subject before the proper Congres- 
sional committee, and gave the following as the reasons why the 
tariff should be removed :— 

“ The revenue derived from the tax is very inconsiderable, and is 
wholly unnecessary to the maintenance of government. The 
theory of protection to domestic industry does not enter into the 
question. American authors do not desire protection for the reason 
that books are not merchandise and do not compete with one an- 
other. Buyers of books are not governed as ordinary buyers by 
consideration of price, but by consideration of taste or personal 
fancy and of special availability for special ends. One book is 
bought in preference to another, not because it is cheaper, but be- 
cause it is better. The tax upon foreign books bears heavily upon 
the class which is least able to meet the financial burden; viz., the 
professors, teachers, and students. Foreign works, whether in 
English, French, or German, are absolutely indispensable to these 
people, and we regard such a tax as is now put upon them as di- 
rectly harmful to the cause of knowledge and culture of our coun- 
try. By this book-tariff the ‘tools’ of our profession are made un- 
necessarily expensive.” 

After the election of officers, headed by James Russell Lowell as 
president, the association adjourned, to meet again during the cur- 
rent year in Cincinnati. The delegates were entertained during 
their stay by the Historical Association, the Penn Club, and the 
University of Pennsylvania. 


SCARLET-FEVER REPORT.’ — III. 


R. STANSBURY SUTTON, M.D., LL.D., Pittsburgh, Penn., says, “I 
know to a certainty, that, when I was a general practitioner, I con- 
veyed the disease from a babe who died, to an adult woman who re- 
covered. I recall an instance where the little patient played with 
the cat. The cat carried the infection to other children in a 
neighboring house, they having caught and played with it, stroking 
its fur.” 

Adolph Koenig, M.D., Pittsburgh, Penn., cites the case of a 
physician who visited his home during his attendance on a course 
of medical lectures, some hundreds of miles distant. While at home 
he came in contact with a younger brother suffering from scarlet- 
fever. About one week after his return to college he was attacked 
with scarlatinous sore throat, accompanied with fever, and lasting 
a number of days. He is decidedly in favor of compulsory reports 
to be made to boards of health, the State to assume the expense; 
and the legally qualified physician is the only person capable of 
making such a report. Laymen would undoubtedly often confound 
other eruptive fever with scarlet-fever. 

J. F. Kennedy, M.D., Des Moines, Io., secretary State Board of 
Health, reports a fatal case of scarlet-fever in the family of a 
washerwoman, traced to infected clothing. He regards the disease 
as communicable from the patient until desquamation has fully 
taken place, the patient thoroughly bathed, and his person and 
clothing disinfected. From thirty to thirty-five days would be 
about the period of danger, dating from the beginning of the attack. 
A case was reported to the State Board of Health in which scarlet- 
fever was alleged to have broken out in a family, having been con- 
tracted from a dress which had been worn two years previously by 
a child who at that time died of the fever. Attending physicians 
should be required to report all the facts connected with each case 
of the disease that comes under their care, especially the cause and 
source of infection. Dr. Kennedy says, ‘‘I have for several years, 
in cases of scarlet-fever and diphtheria, used as a prophylactic zine 
ferri chlor. and glycerine, equal parts, and giving according to age, 
to all exposed, from ten to forty drops in water every three or 
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four hours. I give the iron as a germicide, believing it equally ef- 
fective in scarlet-fever and diphtheria. I would respectfully refer 
you to ‘Health Exhibition Literature’ of the Epidemiological So- 
ciety of Great Britain, the publications of the American Public 
Health Association, to reports of State boards of health, to Ziem- 
sen’s Encyclopedia on scarlatina, and to articles in the Amerzcan 
JSournal of Medical Sczence. 

Jerome Cochran, M.D., Montgomery, Ala., State health-officer, 
says, “Our law requires all cases to be reported (1) by the physi- 
cian in charge; (2) if there isno physician, by the head of the fam- 
ily. We have boards of health in all of our counties, and isolation 
and disinfection are practised. Isolation and disinfection properly 
‘done would go far to prevent its spread. Absolute isolation would, 
I think, prevent it absolutely.” 

J. W. Parsons, M.D., Portsmouth, N.H., believes that scarlet- 
fever has arisen de zovo, on the ground that after due inquiry no 
source of infection could be discovered. He thinks that heads of 
families, as being most interested, should be required to make re- 
ports of cases to health boards, and not physicians, who already 
have enough of such gratuitous work to perform. 

George H. Rohé, M.D., professor of dermatology in the College 
of Physicians and Surgeons, Baltimore, says, “I have never seen 
any evidence which seemed to me to establish the de zovo origin of 
scarlet-fever at the present time. In 1877, I was medical attend- 
ant to a poor family, in which there were three children, — a boy of 
eleven, a girl about eight, and another younger child. The boy 
‘contracted scarlet-fever, it was supposed, at school. The other 
children were both attacked a few days later. Two out of the three 
died. In this case isolation was impracticable, as the family (of 
-six) lived in two rooms. In 1882 an almost identically similar in- 
stance occurred in my practice. A girl of six was taken ill with 
scarlet-fever, and several days thereafter two younger children, 
aged four and two respectively, were also attacked within twenty- 
four hours of each other. The youngest child succumbed to the 
disease. Isolation was attempted in this instance when the first 
child was taken sick, but the stupidity of the parents rendered all 
attempts at prevention nugatory.” 

Dr. Rohé accepts the general professional opinion that from six 
to eight weeks should be allowed to pass before the period of 
‘danger of infection can be said to be over. He is convinced that 
thorough and repeated disinfection of the surface of the patient 
would decidedly reduce the period of infectiveness of the patient, 
and has so expressed himself in his address on State medicine (see 
Journal American Medical Assoctatzon, July 2, 1887). He further 
says, “ All cases of scarlet-fever (and all other infectious diseases) 
should be promptly reported, as soon as the diagnosis is made, to 
the health authorities. These reports should be made by the at- 
tending physician, in order (1) to have a prompt report, (2) to 
avoid false and malicious accusations, which would be easy if this 
duty were left to irresponsible persons. Further, a neglect of this 
duty, if it devolved upon the householder, might cause disastrous 
results, and afterward give rise to disputes and questions of vera- 
city between the physician and the patient’s family. This duty of 
compulsory notification, if imposed upon physicians, should, how- 
ever, be made as easy as possible, and should not involve any ex- 
pense to the practitioner. The question of compensation for such 
service is one open to debate. No member of the legal profession, 
whether an official or not, will perform any service for the State 
without exacting a fee. There is no equitable reason why a physi- 
cian should be required to act otherwise. Both sickness and death 
notices furnished to the authorities should be paid for by the latter. 
It seems to me the duties of boards of health, if notified of the ex- 
istence of contagious diseases, and when empowered by law, would 
be to secure the isolation of the patient, disinfection of apartments 
after recovery or death, private funerals, notification of school- 
officers if children from the infected house are attending school, 
supplying disinfectants, and, whenever necessary, invoke the aid of 
school authorities to close schools. In addition to the public meas- 
ures mentioned, personal disinfection of the body of the. patient, 
by daily sponging with an effective solution of chlorinated soda or 
thymol, or inunction with a disinfecting unguent or oil, with im- 
mediate disinfection of all discharges and bed-linen, would, I feel 
sure, result in a marked restriction in the disease. I believe isola- 
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tion hospitals would aid materially in restricting this disease. Prop- 
er instruction of the public (and, I may add, of the medical pro- 
fession) would be a strong help to practical sanitarians. There 
are even health officials known to me who might profit from such 
instruction. I do not think the prophylactic administration of 
remedies would accomplish much good. Avoiding contact with 
the infective material is the best and surest means of prevention.” 
For information touching the communication of bovine scarlet- 
fever to man, Dr. Rohé refers to the reports of Mr. W. H. Power 
and Df. E. Klein in the Practztzoner. 

T.B. Heimstreet, M.D.,Troy, N.Y., thinks that cases of scarlet-fever 
should be reported to health boards by medical attendants, and that 
these boards should prevent the attendance at school of other chil- 
dren of the same family in which the disease exists, and should dis- 
infect the apartments, etc. 

George Glenn Wood, M.D., Muncy, Penn., writes, ‘‘ My plan of 
preventing the spread of scarlet-fever would be to establish one or 
more scarlet-fever hospitals, according to size of city, on the same 
plan that small-pox is managed. Inasmuch as the large cities are 
the usual hot-beds for this, as all infectious diseases, and its sup- 
pression there would mean the escape of rural cities and towns, the 
proper management would be to stamp it out at the former places. 
If, then, scarlet-fever patients were instantly removed, and quaran- 
tined in such special hospitals, there attended by the family phy- 
sician if desired, and nursed by parent, friends, or professional 
nurse, advantages would occur not only to patient, but to other 
members of same family, and the public at large. Of course, to be 
effectual, the whole matter must be compulsory.” 

Lincoln R. Stone, M.D., Newton, Mass., says, “I can hardly 
say that cases can arise de ovo, but a few years ago, in July, in a 
farmhouse during haying, a case occurred where no case had been 
known for years. There had been no intercourse with other 
people, no other case known intown. The house was situated on top 
of ahigh hill, half a mile from any family. The patient was a young 
child about three years old. There was no other case in the house, 
though young children in the family. Most careful inquiry could 
throw no light on the case : it seemed almost de zovo.” He reports 
a case where a blanket, used by a child before and during an attack 
of scarlet-fever, by some accident or carelessness, was not cleansed 
or destroyed after recovery, and a child, a relative, visiting, played 
with the blanket and had a severe attack. 

D. W. Hand, M.D., St. Paul, Minn., member of the State Board 
of Health, thinks that placards should be placed on the houses 
where scarlet-fever exists, so as to give the public notice of the in- 
fection. He knows of several instances where strict isolation and 
disinfection have confined the disease to one child in a family. 

A. J. Howe, M.D., Cincinnati, O., in reference to the de novo 
origin of scarlet-fever, says, ‘I do so believe, but may be mistaken. 
My belief is based on the fact that typhus, erysipelas, and diph- 
theria do arise de zovo, under influences which develop zymotic 
poison. Possibly scarlet-fever virus is too strictly specific to come 
from any thing but the scarlatina germ.” Dr. Howe relates the 
following incident: ‘“‘A gentleman of my acquaintance, living in 
the country, brought a child, a boy five years old, from a city fifty 
miles distant. On the way, when near home, he stopped at a 
schoolhouse a few minutes during recess, and several of the pupils 
gathered around the little stranger. The next morning I was pro- 
fessionally called to the child, and found him violently sick with 
scarlet-fever. In eight days from that time, thirteen out of twenty- 
seven of the school-children were down with scarlet-fever. There 
had not been a scarlatina case within five miles for three years.” 
He recalls another instance in which a wadded hood, that of a 
child which died of scarlet-fever, was the bearer of the disease to a 
child in the country, to whom the garment was given. In this case 
the article retained the infective virus two months, —- March and 
April. 

J. Howard Morgan, M.D., Westerly, R.I., reports, “I have now 
under care eleven cases in one family, who are convalescing from 
scarlet-fever of rather mild type, the first three of which (viz., the 
youngest three of the family) began to sicken seven days after the 
coming of their grandmother to visit the family, from a place some 
six miles away, where she had been attending for a week or two 
another grandchild who had ‘sore throat and the same sort of rash,’ 
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but was not sick enough to necessitate calling a physician. The 
grandmother wore nearly the same clothing while on her visit that 
she had when attending this previous case. The other eight cases 
of the eleven probably took the disease from the first three, since, 
owing to the size of family and their circumstances, satisfactory 
isolation could not be had; and I know of no other cases in the 
vicinity.” 

Dr. Morgan recommends to disinfect discharges from bowels, 
bladder, and throat by adding an equal volume of solution of corro- 
sive sublimate (I to 500); to anoint the skin daily during desqua- 
mation stage, so as to diminish the risk from fine scales of epider- 
mis floating in the air; to bathe frequently the skin during that 
stage, and to disinfect the water so used by adding an equal vol- 
ume of the corrosive-sublimate solution; to disinfect bedding, 
clothing, etc., by soaking in a solution of corrosive sublimate (1 to 
1,000) or by prolonged boiling in water; to disinfect rooms, etc., by 
burning dust and sweepings, washing wood-work, etc., with cor- 
rosive-sublimate solution (.1 to 1,000), and by thorough fumigation 
with sulphur-fumes finally ; to forbid nurses or members of the 
family attending the sick to mingle with others without first disin- 
fecting their hands, etc., and changing their garments worn in con- 
tact with the sick; lastly, to forbid public funerals for those dying 
of scarlet-fever. He further says, ‘Where I have succeeded in 
having these measures carried out, I have never known the disease 
to spread further. Beyond thorough ventilation of apartments, 
and disinfection as above recommended, only such measures as are 
calculated to promote health and bodily vigor will be of any service 
to prevent the well from contracting the disease when exposed to 
it. The use of belladonna, camphor, etc., as preventives, I believe 
to be utterly valueless, except, perchance, for the »enta/7 effect upon 
those having exaggerated fears of the disease. Aside from the 
cases usually cited in text-books, a case of interest was reported in 
the London Zazcet of April 11, 1868, I believe. A domestic ser- 
vant died of scarlet-fever of very malignant type, after which the 
doctor gave directions for the most vigilant care in purifying the 
room and its contents, bedding, clothing, etc. ; all which directions 
were strictly carried out, except with regard to the blankets, which, 
as the young and newly married mistress objected to the conversion 
of new blankets into old ones by the process of scouring, were put 
away uncleansed in a wardrobe in a vacant room. ‘Fourteen 
months afterwards, this young housekeeper, expecting her first 
confinement, whilst providing a temporary bed in her room for the 
accommodation of her monthly nurse, took these identical blankets 
from their resting-place as a part of the covering for it. About a 
fortnight after making this provision, her labor not having come on 
in the interval, I was requested to visit her. I found her under 
scarlet-fever of the most severeform. In four days parturition com- 
menced, and she died from exhaustion in half an hour after the 
birth of her child.’ ” 

James P. Marsh, M.D., Green Island, N.Y., gives the following 
from his case-book: “Feb. 3, 1887, Miss M., aged eighteen, came 
down with scarlatina, which ran a moderately severe course. On 
Feb. 11, 1887, her nephew, aged five years, came down with the 
disease, which ran a mild course. Through the whole of his aunt’s 
illness, he was constantly in the room with her, from certain circum- 
stances isolation being impossible. At no time after the beginning 
of her illness was he out of doors, hence there was no other source 
of exposure.” Dr. Marsh refers to the following articles : ‘ Practical 
Considerations Regarding the Acute Infectious Fevers, especially 
Scarlet-Fever’ (Gazllard’s Monthly, vol. xi. p. 427), ‘The Source 
of Infection and Limits as tothe Time of Infection of Scarlet-Fever 
and Measles’ (ew Vork Medical Record, vol. xxvii. p. 612), ‘Dura- 
tion of Contagiousness after Scarlet-Fever’ (Zvansactzons of the 
New York State Medical Assocéatzion, vol. i. p. 73), ‘Duration of 
the Infectious Period of Scarlatina’ (Wew York Medical Journal, 
vol. xiv. p. 278). 

A. Vanderveer, M.D., Albany, N.Y., reports that healthy children 
carried in a carriage that had the day before contained cases of 
scarlet-fever, sickened with the disease in due time. 

Winslow Anderson, M.D., San Francisco, Cal., writes that on 
several occasions, when his patients have been visited while suffering 
with scarlet-fever, the visitors have carried the disease several miles, 
and communicated it to children. 
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Thomas F. Wood, M.D., Wilmington, Del., says, “My children 
played in a room where some clothing was being quarantined be- 
cause of a suspicious eruptive disease which was too light to be 
called scarlet-fever. The boy who came first in contact with the 
clothes was seized, and two others took it from him.” 

A. R. Hopkins, M.D., Buffalo, N.Y., relates an instance in which 
a child, ill with the disease, sent a book from its bed to a neigh- 
bor's, the only direct communication between the houses or fami- 
lies. The disease followed the book in five days. In another in- 
stance a stuffed chair from a nursery where the disease had been 
present six months before, was sent by express to a house miles 
away, where no fever was, or had been, in years. The disease 
followed the chair in less than two weeks. 

Samuel B. Ward, M.D., Albany, N.Y., says, “Many cases have 
occurred in my practice where one child in a family would catch 
the disease from some known exposure, outside the house, and 
within a week other children in the house would take it from the 
one first affected. N. W., aged eight, was taken with the fever. 
Three or four days later, A. W., her sister, aged six, took it, the 
two having slept together before the first was taken ill. The 
baby, aged two years, was promptly isolated, and escaped for six 
weeks. Through the carelessness of a nurse he then one day ran 
down stairs —or rather crept down — into his sick sister’s room, 
came down three days afterwards with the disease, and died of it. 
E. K. aged five, and L. K. aged three, were attacked at nearly the 
same time with scarlet-fever. The baby, aged eighteen months, 
was spending the day with a friend when the discovery was made, 
and did not return home for two months. In the mean time the 
other two children recovered. The utmost care was taken with 
the disinfection of the house by burning large quantities of sulphur 
with all openings closed, scrubbing the wood-work and floors with 
bichloride of mercury, leaving all windows open for twenty-four 
hours after fumigation, washing all bedding and clothing in car- 
bolic acid, etc. After the house was thoroughly warmed again, — 
it was in winter, — the baby was brought home, took sick with the 
fever within a week, and died of it. Could the wall-paper have 
retained the contagion? It was thoroughly swept down, but not 
removed.” 

Dr. Ward encloses to us a letter which he has received, and 
which sufficiently explains itself: ‘“‘ The case you refer to, in your 
note to me, was that of my daughter, who, in the summer of 1874, 
after a sojourn of seven weeks at the cottage occupied by my fam- 
ily, and while still there, broke out with scarlet-fever. She had not 
been away from the place from her arrival there up to the time she 
was attacked. There was no other case of scarlet-fever at the 
hotel, or in the cottages connected with it, during thatsummer. It 
seems that the family—friends of ours —occupying the cottage 
contiguous to the one occupied by my family, had, during the win- 
ter and spring months just preceding, suffered severely with 
scarlatina maligna, losing one child from among those attacked. 
In the month of August, about the middle of the month, it is usual 
to experience at this place a cold storm, generally of three days” 
duration, when heavy winter clothes are necessary to comfort. 
Our friends in the cottage contiguous, being habitués of the 
place, like ourselves, were well provided in this respect, and, 
during the prevalence of the storm of that year, clad themselves 
and their children in their winter garments. Dr. Budd, pro- 
fessor in the Medical School of the University of New York City, 
now deceased, who attended my daughter, had no doubt that my 
daughter contracted the disease from absorbing the germs quies- 
cent in the woollen winter garments of the children of our friends, 
with whom my daughter was a constant playmate. The disease in her 
case, however, though well defined and the eruption profuse, proved a 
light one, I being able to bring her home on the eleventh day from 
the first appearance of the disease, without any unfavorable resulting 
consequences. During the continuance of the illness, every window 
in my cottage was kept open, save those in my daughter's room, 
both night and day; the door of her room remaining likewise open, 
thus admitting freely the sea-wind, whether violent or mild. Atone 
period of her illness there was an incursion of mosquitoes, continu- 
ing for several days, so dense that lamps were not lit, and guests 
moved around or sat about with handkerchiefs upon their heads ; 
the curious fact of which circumstance, however, was the fact that 
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though every room in my cottage was thick with mosquitoes, ex- 
cepting that of my daughter, there were only two of these insects 
at any time observed in her room during the whole period of her 
illness.” 

W. W. Johnston, M.D., Washington, D.C., says, “In my own 
family one case of scarlet-fever occurred: other children escaped. 
In another family of eight children, isolation and disinfection pre- 
vented the spread of the disease, but such instances are numerous.” 

Charles W. Covernton, M.D., Toronto, Can., ex-president Pro- 
vincial Board of Health, and Peter H. Bryce, M.D., Toronto, Can., 
secretary of the Provincial Board of Health, relate an instance 
where each succeeding member of the family took it at intervals 
of three or four days. At the period when desquamation of 
the first was beginning, a younger took a mild form of the dis- 
ease. A few days afterwards conjunctivitis of both eyes appeared, 
ending rapidly in the destruction of sight. The disease afterward 
extended tothe middle, with perforation, of tympanum, etc. There- 
after the disease attacked the knee and elbow joints, with intense 
suppuration and inflammation, ending in their destruction. The 
child died on the twelfth day. There were some four or five chil- 
dren in all. In the family of one of these physicians, a Cambridge 
student had a book which he was studying at the time of the seiz- 
ure with scarlatina. After his death, said book, with others that 
had been open in the sick-chamber, were packed up and sent to 
the latter’s family in London, where they were placed in a garret. 
Ten years after, a younger brother at Cambridge sent for these 
works. Shortly after receiving them, he took scarlatina and died. 
No other exposure to the disease was known. 

Dr. Bryce, in speaking of the methods to be adopted in prevent- 
ing the spread of the fever, refers to an experience he had five years 
ago, in the following language: “ A child in a family in which there 
were five children was taken with scarlet-fever. It and its mother 
were put in an upper room, and the lobby cut off by a curtain an- 
tisepticized with a solution of corrosive sublimate. The soiled 
articles of clothing, etc., were placed in the same solution, and the 
remnants of food were burned in the fireplace of the room. Seclu- 
sion was perfect. At conclusion of desquamation every thing was 
disinfected. No second case occurred in the family. Dr. Bryce 
thinks the period of infection is not less than forty days. 


EXPLORATION AND TRAVEL. 


TRANSVAAL.— The railroad from Delagoa Bay to Transvaal, 
which was mentioned in Sczence, No. 245, has been opened from 
Lorengo Marques to the boundary of the Portuguese Possessions. 
It is somewhat difficult to form a correct idea of the state of affairs 
in that region, as all news comes from English journals, and as the 
English are in constant fear of an increase of Boer, German, or 
Portuguese influence in South Africa. The Boers, of course, make 
strenuous efforts to open a route to the sea independent of the 
English, who threaten to swallow up the republics. This aim has 
been achieved by the new railroad, the greater part of which runs 
through Transvaal, and is in the hands of the Boers, while the part 
now opened is in the hands of American capitalists. The opening 
of this railroad, which was represented by English travellers as im- 
probable, will result in a rapid development of the natural resources 
of the Transvaal. Although a strong influx of Englishmen into 
those countries may be expected, it is not probable that they will 
swamp the Boer element, which has so long resisted the incessant 
attacks of the English. 


ZANZIBAR. — The Sultan of Zanzibar, whose territories have 
been reduced to a narrow strip of coast-line by recent treaties, has 
leased his rights on the African coast between Wanga, at the 
mouth of the Umba, and Vitu, to the British East African Associa- 
tion. As he has made a similar contract with the German East 
African Association, his rule is practically limited to the islands of 
Zanzibar and Pemba and several parts of the coast that are of little 
importance. The part of the coast leased to the British Associa- 
tion includes the whole coast-line between the line of demarcation 
between German and British influence and the German district of 
Vitu. Itis said that vigorous attempts will be made to open a 
route from the coast to the Victoria Nyanza. 


FARINI AND CHAVANNE.— Dr. Hans Schinz, who made a long 
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and interesting journey in South Africa, undertakes to expose 
Farini, who claimed to have accomplished a long and hazardous 
journey to Lake Ngami. He gives convincing proof that Farini, 
who wrote a large volume on his adventures, never entered the 
Kalahari, and never came into those remote regions in which he 
claims to have made important explorations. Several passages in 
his book had excited the suspicion of scientists; and Schinz gives: 
now, in two letters to Petermann’s Mztteclungen, conclusive proof 
that his adventures and discoveries are one great fraud. The work 
of another African traveller, J. Chavanne, has been justly and’ 
severely criticised. Chavanne travelled for some time on the Kongo, 
and published the results of his observations in a magnificent vol-— 
ume, which is now shown to be largely an audacious plagiarism on 
other publications on the Kongo, particularly Pechuel-Loesche’s im- 
portant work. Part of Chavanne’s own observations are shown to: 
be untrustworthy. Dr. von Danckelmann, who criticised Cha- 
vanne, and Schinz, must be congratulated for their courage in expos- 
ing these scientific impostors. Nothing should be more rigidly de- 
manded from travellers than truth and a strict distinction between 
their own observations and those of others. Those infringing these 
rules cannot be too severely criticised. 


THE OBANGI.— Captain van Géle, who attempted to reach the 
Welle from the falls of the Itimbiri last summer, but gave up his 
plan on account of the difficulty of obtaining food at that point, left 
Leopoldville on Oct. 2 on board the ‘En Avant.’ He proposed to 


cascend the Obangi, and thus to ascertain its connection with the 


Welle. It will be remembered that Grenfell succeeded in ascend- 
ing the rapids of Zongo, which prevented Van Géle from exploring 
the upper part of the river. After having passed these rapids, Van 
Géle hopes to find navigable water and to reach the Welle. As it 
is doubtful whether the Obangi receives a large tributary from the 
east which may be identical with the Welle, he will carefully exam- 
ine the left bank of the river, and explore important tributaries 
which he may discover (Mouv. géogr.). 


MENTAL SCIENCE. 
Re-Action Time for Sensations of Temperature. 


IN a recent number of Pfhiiger’s Archiv of physiology, Vintschgaw 
and Steinach give a preliminary report of a series of experiments 
upon the time necessary to perceive a sensation of heat, of cold, or 
of contact with the skin in various parts of the body. The time 
necessary for the mere feeling of contact on the middle of the fore- 
head was for Vintschgau .119, and for Steinach .107, of a second. 
The time of feeling a contact upon the right cheek was .119 and 
.IoI of a second respectively; and similar numbers for the volar 
and dorsal surface of the left hand are .126, .128, and .133 and .11 
of asecond. The results of their experiments upon the time it takes 
to perceive a sensation of cold and of warmth are given in the table 
below :— 


Corp. | Heat. 
| 
Vintschgau. Steinach. || Vintschgau. Steinach. 
(2.2°-4.8° C.) | (2°-2.8° C.) } (48°-49° C.) | (45°-49° C.) 
| 
Right temple......... -160 116 | -166 132 
Left temple....... ... | «170 +124 l 185 | 138. 
Middle of forehead... | +143 .116 || +144 | 128 
Right cheek ......... +143 +114 I -154 | 117 
Wefticheck sen eerie Ses: .116 leanteres | ets 
Volar surface of hand. | | 
At middle joint of| | 
finger} ernst i= | 186 152 205 173 
Near the ulna...... 206 | 186 208 206 
On ball of thumb.... 185 | +194 +251 +175 
Dorsal surface of hand| | 
Near the ulnar side .208 | -179 246 +199 
Near radial side... +204 | +170 +233 +196 
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The conclusions that these tables enable us to draw are, that we 
feel a sensation of cold more quickly than one of heat, though the 
difference is slight; again, that we re-act more quickly to sensa- 
tions of contact than to those of temperature. If the stimulation 
be applied to the same spot repeatedly and at short intervals, the 
time is in general lengthened. This was found to be true for the 
forehead and cheek, for sensations of cold, after a very few min- 
utes. The same is true for the forehead with the stimulation by 
‘heat; but on the cheek after fifteen minutes, with the time taken 
‘each minute, there was no such lengthening of the time. More de- 
tails regarding the method of obtaining these results will be given 
in a future paper. 

The same topic has also been investigated by Dr. Goldscheider 
(Archiv fiir Anat. und Phys., 1887, v.). His method was to ap- 
proach a metal ball to the skin, thus breaking an electric connec- 
tion and re-acting by a simple movement of the jaw. To get re- 
liable results, he chose parts with a thin epidermis, and used an in- 
tense stimulus. For cold, the ball was at a temperature of 15° C.; 
and for warmth, at a temperature of 50°C. In all, over two thou- 
‘sand observations were made. The average ofall these times was, 
for cold, on the face, near edge of the eyelid, .135, on upper arm 
.150, on the abdominal surface .226, and on the inner surface of the 
thigh .255, of asecond. Corresponding times for the perception of 
warmth on the four places were .190, .270, .620, and .790 of a 
second. Warmth is thus much more slowly perceived than cold, 
andthe more so the farther from the brain the part of the body 


tested, the difference amounting in the lower limbs to nearly half a_ 


second. It should be said that care was taken to choose parts of 
equal sensibility in the several regions of the body. If the stimu- 
lation is only moderately strong, and especially if the stimulation is 
weak, the re-action time is much lengthened. For example: a 
moderately warm stimulus on the arm takes .46 to .54 of a second 
to be re-acted upon, and, if the stimulus is weak, it takes .go of a 
second to 1.1 seconds. That this lengthening of the time is really 
an effect of the intensity of the stimulus, is shown by the fact that 
it Occurs in weak stimulation of the most sensitive areas, and not 
only in strong stimulation of insensitive areas, as would be the case 
were the lengthening due to the slow radiation through the epider- 
mis. These facts are all in good accord with former investigations 
‘of the topic. The explanation of this difference between the re- 
action time for heat and for cold cannot yet be given. But Dr. 
‘Goldscheider is not ready to ascribe it to the fact that the one 
sensation passes up the white columns of the cord and the other 
through the gray matter. The results of the two investigations 
agree fairly well on the time for the perception of cold, but the lat- 
ter gives much higher values for the re-action time to a warm stim- 
ulus. 

VISUAL UNITS IN THE RETINA. — In viewing a series of uni- 
formly scattered dots, we will at a certain distance be able to rec- 
ognize them as dots; but if the object be further removed, they 
will fuse into a more or less uniform surface. By testing back and 
forth, one can quite accurately determine the distance from the eye 
at which the dots are just visible as single dots, and, if we measure 
the distance between the dots, it is possible to calculate how large 
‘a surface on the retina is necessary to impress us with the vision of 
a separate dot. Such a surface would be a visual unit, and the 
point of importance is to find what anatomical basis there is for 
this physiological unit. In 1881 Carl Du Bois-Reymond measured 
the size of these visual units in the fovea, or yellow spot of the ret- 
ina, and found that such a unit was exactly the size of a cone at 
this point. He did not use dots, but rays of light shining through 
‘holes in a screen. This makes it extremely probable that a cone is 
the anatomical unit of vision. Dr. Wertheim (Graefe’s Archiv, 
7887) has continued these determinations for the lateral parts of the 
retina, where the vision is less fine, and where it is in general known 
that the number of cones is fewer. In tracing the decrease in the 
number of visual units to a certain area as we go upwards from the 
centre of the fovea, he gets a curve, showing at first a marked de- 
crease, then a short period of almost no change, and then a long 
period of slow, regular decrease. If we ask, How does this har- 
monize with the anatomy? the answer cannot be as definite as 
we would wish. The part of the curve showing a marked decrease 
corresponds to the outer parts of the yellow spot; and the ratio 


[Vout XI. No. 258 


between the number of visual units at the edge of this, compared 
to the number in an equal surface of the centre, is as one to two or 
three, while the ratio of the number of the cones in the two places 
is about as one to three or four. The next period of the curve can- 
not be thus compared, because the size of the yellow spot is differ- 
ently determined by different observers. With regard to the lateral 
portions of the retina, it can be said that the largeness of the visual 
Units makes it necessary that the cones be separated, and this the 
anatomy bears out. The general conclusion is, then, that the cones 
are very probably the anatomical basis for the visual units, and that 
the rods (that become more numerous as we recede from the cen- 
tre of the fovea) cannot convey the sensation of a single objective 
point. 

THE PSYCHOLOGY OF JOKING.— Dr. Hughlings-Jackson pub- 
lishes some interesting remarks on this topic in the Lamce¢ of Oct. 
27. He regards punning as the lowest stage of the evolution of 
humor, but even in the pun he sees a material for the study of nor- 
mal mentation. Ina pun we have two ideas called to the mind at 
once, — a double vision, as it were; and, as all thought is the com- 
parison of relations, this is simply a caricature of the normal pro- 
cess of thought. Again: the world owes a great debt to the first 
punster, because he began the ‘play’ of the mind (in the same 
sense as art is founded on the play-instinct), and so detached him- 
self from the grossly useful, and showed a surplus energy capable 
of developing into the highest traits of mankind. To lack a sense 
of humor is a bad thing. ‘‘ The man who has no sense of humor, 
who takes things to be literally as distinct as they superficially ap- 
pear, does not see fundamental similarities in the midst of great 
superficial differences, overlooks the transitions between great con- 
trasts. I do not mean decause he has no sense of humor, but be- 
cause he has not the surplus intellect which sense of humor im- 
plies.” Again: “I think that observation confirms what a przorz 
seems likely, —that parz passu with the evolution of the sentiment 
of jocosity (playing at unreality) is the evolution of power of realis- 
tic scientific conception, — from sense of the merely ridiculous with 
parallel realistic conception of simple things, up to sense of humor 
with parallel realistic conception of complex things.’ Dr. Jackson 
then looks upon punning as a ‘mental diplopia’ in which there is 
a double mental vision, but not of the kind conducive to useful 
ends. It is something like the thought in dreams. He sums up 
his view in these words: “The process of all thought is double, 
in degrees from a stereoscopic unity of subject and object to mani- 
fest diplopia (two objective states in one subject). The process of 
all thought is tracing relations of resemblance and difference, from 
simplest perception — to say what a thing is, is to say what it is 
like and unlike —up to most complex abstract reasoning. The 
formula of the caricature of the normal process of thought is the 
‘pretence’ of some resemblance between things vastly different, 
from punning, where the pretended resemblances and real differ- 
ences are of a simple order, up to humor, where both are highly 
compound. We have the ‘play’ of mind in three degrees of evolu- 
tion, three stages of increasingly complex incongruousnesses.” 


BOOK-REVIEWS. 


Geology and Mining Industry of Leadville, Colorado. With Atlas. 
By SAMUEL FRANKLIN EMMONS, (U.S. Geol. Surv., Mono- 
graph XII.) Washington, Government. 4°. 


THE magnificent volume in which the geology of the Mosquito 
Range, and more particularly that of the environment of Leadville, 
Col., and its mining industry, is described, contains the results of 
investigations begun in 1879, at the instance of Clarence King, first 
director of the United States Geological Survey, and continued 
until May, 1881. Abstracts of the results of these investigations 
have been published in the ‘Second Annual Report of the Director 
of the Survey,’ but it is only now that the full work and the magnifi- 
cent atlas have been issued. We will cull only a few points from 
this great work which are of general interest. The first part of the 
book deals with geology. A brief history of the discovery and 
growth of the Leadville region is given. Emmons demonstrates 
that the paleozoic and mesozoic strata lie unconformably on the 
Archean, and, what is of the greatest importance, that the forma- 
tion which is immediately adjacent to the Archean varies from 
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FRIDAY, JANUARY 13, 1888. 


ADDRESS OF MAJOR POWELL IN MEMORY OF 
PROFESSOR BAIRD." 


BAIRD was one of the learned men of the world, and, to a de- 
gree perhaps unexampled in history, he was the discoverer of the 
knowledge he possessed. He knew the birds of the air, from the 
ptarmigan that lives among everlasting snows, to the humming- 
bird that revels among the orchids of the tropics; he knew the 
beasts of the forests and the prairies, and the reptiles that crawl 
through desert sands or slimy marshes; he knew the fishes that 
scale mountain-torrents, that bask in quiet lakes, or that journey 
from zone to zone through the deep waters of the sea. In all this 
realm of nature he had a minute and comprehensive knowledge 
that no other man has ever acquired. What others have recorded 
in this field of research he knew, and to their discoveries he made 
a contribution of his own so bounteous, so stupendous, that he is 
recognized as the master of systematic zoologists. 

All of Baird’s scientific work is an illustration of modern induc- 
tive or scientific reasoning. The inductions or general principles of 
modern science are reached by the accumulation of vast stores of 
facts. He knew how to accumulate facts; how to reject the trivial 
and select the significant. Modern science is almost buried under 
the débrzs of observation, the record of facts without meaning, — 
the sands of fact that are ground from the rock of truth by the at- 
trition of mind ; but Baird could walk over the sands and see the 
diamonds. Then he knew how to marshal significant facts into 
systems, and to weld them into fundamental principles. In all his 
works there can be discovered no taint of a frzorz reasoning or 
syllogistic logic ; for in his mind there was noroom for controversy, 
and disputation fled before the light of his genius. Formal logic, 
a disease of modern thought,— the contagion of Aristotlina, — 
never ravaged his brain. With healthful directness, he sought the 
truth guided by wise inference, and told the truth in its simplicity. 

Baird was an organizer of the agencies of research. Whena 
bold explorer essayed to penetrate the seas of ice by the path of 
peril and in quest of fame, he would ever so manage that a corps 
of quiet scholars should be attached to the expedition to study the 
climate of the Arctic zone, the geology of the Arctic rocks, the flora 
of the Arctic lands, or the fauna of the Arctic fields; and the best 
knowledge we have of the igloo-dwellers, the Eskimo whose home 
is on the ice of the north, has been brought to us by the quiet stu- 
dents he succeeded in attaching to Arctic exploring expeditions ; 
and so the love of glory was made to serve the cause of truth. 

When, in the interests of international commerce, expeditions 
were sent to explore and survey routes of travel and transportation 
across Central America from sea to sea, he managed to send with 
them corps of scientific men whose function it was to bring from 
the tropics all forms of its abundant life, vegetal and animal, and 
the relics of the arts of the people of Central America as they are 
exhibited in stone and clay and gold; and the National Museum 
has been enriched by the results of this labor, and the boundaries 
of human knowledge extended thereby; and so the greed of gain 
was made to serve the love of truth. 

When our army was distributed on the frontiers of the land, he 
everywhere enlisted our scholarly officers into the service of science, 
and he transformed the military post into a station of research, an 
Indian campaign into a scientific expedition. Scott, Marcy, Mc- 
Clellan, Thomas, and many other of the great generals of America, 
were in their younger days students of natural history, and collect- 
ors for Baird. When our navy cruised around our shores, its 
officers were inspired with that love of nature which made every 
voyage of military duty a voyage of discovery in the realms of natural 
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science; when they journeyed among the islands of the sea, they 
brought back stores of scientific materials ; and when they sailed 
through the littoral waters of other continents, they made voyages 
of scientific investigation. Many of these earlier naturalists of the 
navy in subsequent times became commodores and admirals. 

But time would fail me to tell of the exploring expeditions and 
the railroad surveys throughout America, and the travels through- 
out the world, which he utilized in the interest of science, or of 
which he was the immediate projector. Of the abundant material 
thus gathered from all parts of the world, some has gone to enrich 
American institutions of learning, and some has been gathered into 
the National Museum,—the result of Baird’s organizing genius 
and a splendid monument to his memory. 

The hills of the land stretch not so far as the billows of the sea; 
the heights of the mountains are not so great as the depths of the 
ocean; and so the world was unknown until this greater region was 
explored. The treasures of the land did not satisfy the desires of 
Baird, he must also have the treasures of the sea; and so he organ- 
ized a fish commission, with its great laboratories and vessels of 
research. 


““ What hidst thou in thy treasure-caves and cells, 
Thou hollow-sounding and mysterious main? 
Pale, glistening pearls and rainbow-colored shells, 
Bright things which gleam unreck’d of, and in vain. 
Keep, keep thy riches, melancholy sea ! 
We ask not such from thee.” 


What the scholar asked of the sea was all its forms of life, its 
organisms minute and lowly, its crawling articulates, its pearl- 
housed mollusks, its fishes that swim in armies, and its leviathans 
that prowl among the waves, — the life of the reedy shore, the life 
of the ocean-current, and the life of the deep sea. So, with many 
ingenious appliaifces, he and his lieutenants sailed away to explore 
the ocean’s mystery. So the Fish Commission was an agency of 
research ; but it was more: he made it an agency by which science 
is applied to the relief of the wants of mankind; by which a cheap, 
nutritious, healthful, and luxurious food is to be given to the millions 
of men. He affirmed that for the production of food an acre of 
water was more than equal to ten acres of land, thus giving to the 
gloomy doctrine of Malthus its ultimate refutation, and clearing 
away the veil of despair from the horizon of the poor ; for, when the 
sea shall serve man with all the food that can be gathered from its 
broad expanse, the land will not contain the millions whom it is thus 
possible to supply. 

In the research thus organized the materials for the work of 
other scientific men were gathered. When a great genius reads to 
the world a chapter from the book of nature, the story is so beau- 
tiful that many are stimulated to search in the same field for new 
chapters of the same story. Thus it was that the publication of 
Baird’s great works on natural history developed in Americaa great 
corps of naturalists, many of whom have become illustrious; and 
the stimulus of his work was felt throughout Europe. In the re- 
search which he organized the materials were furnished for this 
corps of naturalists ; but his agency in the development of this body 
of workers was even more direct. He incited the men personally 
to undertake and continuously prosecute their investigations. He 
enlisted the men himself, he trained them himself, he himself fur- 
nished them with the materials and instruments of research, and, 
best of all, was their guide and great exemplar. Thus it was that 
the three institutions over which he presided, the Smithsonian In- 
stitution, the National Museum, and the Fish Commission, were 
woven into one great organization, — a university of instruction in 
the methods of scientific research, including in its scope the entire 
field of biology and anthropology. Such is Baird the investigator, 
Baird the organizer, and Baird the instructor, in the length, breadth, 
and thickness of his genius, the solidarity of a great man. 

All that I have said is a part of the public record ; it is found in 
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the great libraries of the world. But, however exalted the feeling 
of admiration we may entertain for Baird as an eminent scientific 
man, it is to his attributes as a man as disclosed in his personal 
relations with friends, associates, and contemporary men of affairs, 
that we most fondly turn, since it is in these relations that he most 
clearly exhibited those kindly and modest traits of character which 
made him so universally beloved. 

As aman of affairs, Professor Baird exhibited great sagacity. 
His plans for the organization of scientific work were of great mag- 
nitude; and had they been presented to the administrative officers 
of the government or to legislative bodies with exaggeration, or 
even had they been presented with the glow of an enthusiastic 
missionary of science, they might well have encountered opposition. 
But Baird had a wonderful faculty of presenting his plans with 
extreme modesty, and with a degree of under-statement but sug- 
gestive explanation of possibilities which speedily caused him to 
whom the appeal was made himself to become an advocate of the 
professor’s measure. He had traits of character in this respect 
which are hard to explain, and which seem at first to be contra- 
dictory. In the advocacy of measures his modesty amounted 
almost to timidity, and he avoided alike argumentation and notoriety, 
and he presented his measures with the directness of a child. 

Notwithstanding all this, there was such a poise of faculties, 
such dignity of mien, that he impressed those with whom he came 
in contact as a venerable and wise patriarch. He seemed devoid 
of personal interest or feeling, and solicitous only for the welfare of 
those to whom he was in fact appealing, and he conveyed the im- 
pression that he was giving benignant advice. Thus the shrinking, 
sensitive man, who could not even stand before a public body, such 
as a committee of Congress or a scientific society, and advocate a 
cause, could, from his seat by the fireside or at the desk, so illumine 
the subject with which he had to deal that men stood round him to 
gather his words, that nothing should be lost ; for in the exposition 
of his subject he illumined ever thing with clear statement, arising 
from an exhaustive knowledge and full understanding of results. 

As the director of the work of research in which other men were 
engaged, Professor Baird had marvellous insight and skill. The 
appliances of modern research, alike in the inorganic world and in 
biology, have come to be multifarious and diverse; and there is this 
peculiarity about their use: that once used, so that the secret of 
nature which they were planned to unlock has been revealed, they 
speedily become obsolete, and immediately new keys, new appara- 
tus, new devices, are necessary. Thus to a very large extent skill 
in research is absorbed in the skill necessary for the development 
of the agencies of research. A continuous line of research, prose- 
cuted by a corps of men so that the boundaries of knowledge are 
carried far forward, can result only from a continuous line of in- 
ventions in the apparatus of research; and it was here that Baird 
exhibited his skill. His own devices were many and constant, and 
even he was fertile in suggestions to his assistants. No wonder, 
then, that so many of the secrets of nature were unlocked through 
his agency. It was in the direction of this work of research that 
the man Baird stood forth as a giant; it was where his vast knowl- 
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edge of details was most apparent; it was where his marvellous 
skill was most shown; it was where his insight into human char- 
acter was most exhibited. With clearness he formulated his inter- 
rogatories ; with aptness he selected his course of procedure ; with 
judgment he sought the aid of others, and with suggestiveness di- 
rected their work. And, lo! his questions were speedily answered. 
It was in this manner that his own good hands were supplemented 
by the hands of many, that his own great mind was re-enforced by 
the best mental activity of many assistants; and thus the whole 
body of men under his control worked together as one organic in- 
teger for the increase and diffusion of knowledge among men. 

In his work with his assistants he scrupulously provided that 
every one should receive the meed of honor due for successful re- 
search, and treated all with generosity. Many an investigation be- 
gun by himself was turned over to assistants when he found that 
valuable conclusions could be reached; and these assistants, who 
were his warm friends, his younger brothers, reaped the reward; 
and he had more joy over every young man’s success than over the 
triumphs and honors heaped upon himself from every quarter of 
the globe. He was the sympathetic counsellor of many men ; into 
his ears were poured the sorrows and joys of others, and he 
mourned with the mourning and rejoiced with the rejoicing. To 
those in need his hand was ready and his purse was open, and 
many and many were the poor who called him ‘ blessed.’ Though 
a man of great force of character, a man of great learning, a man 
upon whom had been showered the honors of the scientific world, 
in character he was as simple as a child. He had a fund of 
‘folk-lore,’ and loved the books and papers written for children. 
In his later years, weakened with disease and burdened with many 
labors, he still read S¢. Wzcholas from month to month, and kept 
the run of every little story, and was glad to be ‘a child again.’ 
His life at home was pure and sweet, and full of joys, for he gave 
and received love and trust and tender care. But the history of his 
home life is sacred. Its words and acts abide in the hearts of the 
husband, the wife, and the daughter. 

For many long months he contemplated the day of parting. Labor 
that knew no rest, responsibility that was never lifted from his 
shoulders, too soon brought his life to an end. In the summer of 
the past year he returned to his work by the seaside, that he might 
die in its midst. There at Wood’s Holl he had created the greatest 
biologic laboratory of the world; and in that laboratory, with the 
best results of his life-work all about him, he calmly and philosoph- 
ically waited for the time of times. Three days before he died 
he asked to be placed in a chair provided with wheels. On this he 
was moved around the pier, past the vessels which he had built for 
research, and through the laboratory, where many men were at 
work at their biologic investigations. For every one he had a word 
of good cheer, though he knew it was the last. At the same time, 
along the pier and through the laboratory, an invalid child was 
wheeled. ‘“ We are rivals,” he said, “but I think that I am the 
biggest baby.” Then he was carried to his chamber, where he 
soon became insensible, and remained so until he was no more. 

“Blessed are the pure in heart, for they shall see God.” 
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place to place. At one point triassic beds, sloping away at varying 
angles from the flanks of the mountain, rest directly upon the 
Archzan beds ; at another point, the lower beds of the cretaceous ; 
at still another, and this more rarely, the carboniferous limestones 
are exposed, resting against the Archean; while above them, al- 
ways conformable, are found the triassic, Jurassic, and cretaceous 
formations, as one follows the section in an ascending geological 
sense. These facts make it evident that these beds have not been 
folded into a Jong anticlinal fold, the crest of which was subsequent- 
ly planed off by erosion, but that the exposed Archean parts repre- 
sent an ancient continent or island along whose shores the younger 
beds were deposited. The lithological character of the series con- 
firms this view, as they bear internal evidence of being a shore de- 
posit. The Colorado Range is the most extensive of these ancient 
land-masses. Originally the western boundary of the Park area 
consisted of two or more masses, forming a general line of eleva- 
tion parallel to the Colorado Range. Through the south-eastern 
portion of this area, and parallel with its longer axis, runs the valley 
of the Upper Arkansas River, which, however, during paleozoic 
and mesozoic times, did not exist. 

_ The Mosquito Range was not formed until the great dynamic 
movement in the Rocky Mountain region at the close of the creta- 
ceous. Enormous masses of eruptive rocks are found in this 
region crossing the sedimentary strata to greater or less elevations, 
and then spreading out in immense sheets along the planes of 
division between the different strata. From the fact that these 
interbedded sheets of eruptive rocks are found practically conform- 
able with their bounding strata, and, like them, folded into sharp 
folds and cut off by faults, Emmons concludes that the eruptive 
activity preceded the uplift of the Mosquito Range. The latter 
was effected by a pushing-together from the east and from the 
west, a secondary movement acting in a north-and-south direction. 
The Archean masses, between which the conformable series was 
‘deposited, the resistance of which caused the crumpling of the beds, 
must have participated in the folding. 

A special chapter is devoted to the discussion of the geological 
phenomena and theoretical questions. The most important of these 
are the discussion on the folds and faults, and a comparison of the 
monoclinal folds and the great faults of the Great Basin with those 
of the Rocky Mountains. Emmons believes that the former are folds 
similar to thse of the eastern mountainous region. He considers 
them true plications, and believes, that, could the structure beneath 
the valley be seen, the missing faulted-down members of the fold 
would be found. His principal objection against the reading of the 
geological structure of the Great Basin accepted by many scientists, 
that it is a region of faulted blocks uplifted in different directions, 
‘and practically without plication, is, that this theory would involve 
the actual annihilation of considerable wedge-shaped segments of 
stratified beds by the simple action of faulting. His theories of the 
origin of mountain-ranges are in accordance with Suess’s theories. 
He denies the existence of an uplifting force, but considers the 
faults as caused by contraction and consequent sinking, while the 
folding is caused by tangential pushing and crumpling of superficial 
strata of the earth’s crust. Another object which he discusses fully 
is the origin of dolomites and serpentine, the origin of the intrusive 
masses, and the improbability of sedimentary rocks being absorbed 
by eruptive masses. 

The second part of the volume deals with the mining industry, 
with the origin of the metal deposits, and the methods of smelting. 
The atlas contains, besides numerous sections, a reprint of the Hay- 
den map of Central Colorado, anda topographical map of the Mos- 
quito Range drawn so that the light falls from the north-west and 
at an angle of 45° upon the mountains, by which method the topo- 
graphical features appear very clear and distinct. 


An Inguiry ztnto Soctalism. 
Longmans. 12°. 


By THomas KirRKuP. New York, 


THE author of this book declares himself a socialist, but he 
means by socialism something quite different from what usually 
passes by that name. He does not favor communism, nor State 
socialism, nor an equal division of property; and he condemns all 
anarchical and revolutionary methods. He would extend the 
powers of government to a certain extent, especially in the munici- 
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palities. But he means by socialism chiefly what other folks call 
co-operation, — the ownership of the means of production by vol- 
untary associations of laborers. He remarks, as many others have 
done before him, that the main defect in our present industrial or- 
ganization is the divorce of the laborers from land and capital. 
But as the individual ownership of land and capital is becoming 
impossible, the only way out of the difficulty is by the joint owner- 
ship of both by associations of laborers. Yet he does not propose, 
like most of those who call themselves socialists, to take the prop- 
erty away from those who now possess it without giving them 
compensation: he proposes to pay for it. Moreover, he does not 
favor doing it by the action of the State, but by the gradual exten- 
sion of voluntary co-operation. In short, he lays down as the car- 
dinal principle of socialism, that, “whereas industry is at present 
carried on by private capitalists served by wage-labor, it must in 
the future be conducted by associated or co-operating workmen 
jointly owning the means of production”’ (p. 94). 

Now, it is clear that such a system as this is very different from 
what is commonly called socialism, and we believe that most of 
those that style themselves socialists would repudiate it. Certainly 
they show at present no inclination toward voluntary co-operation ; 
for if they really favored it, as Mr. Kirkup does, they would set 
about organizing co-operative societies. We admit, however, that 
Mr. Kirkup’s socialism is a great improvement on that which is 
commonly so called; but then it does not differ essentially from 
what economists have always advocated under the name of ‘ co- 
operation.’ Most economists of the orthodox school would disa- 
gree with Mr. Kirkup in regard to extending the functions of gov- 
ernment ; but otherwise they would have little to say against the 
system he advocates as an ideal for the future. He paints the evils 
of the present system, with its millionnaires and its beggars, in a 
vivid light, and with too little attention to its better features ; yet he 
admits that skilled laborers, at least, are better off now than for- 
merly. With regard to the prospects of the system he advocates, 
he does not speak in the most sanguine terms; and he clearly rec- 
ognizes the difficulties in the way of its establishment. Indeed, he 
expressly says, that, ‘‘ without a great moral advance, socialism may 
be regarded as impracticable” (p. 159), — an opinion in which most 
advocates of co-operation will be likely to agree. Mr. Kirkup’s 
style is fairly good, and he has made an interesting book; but we 
very much doubt if it will meet with much approval among the mass 
of those who call themselves socialists; while at the same time his 
use of the term ‘socialism ’ to designate the system he advocates is 
liable to raise a prejudice against it in the minds of others. 


NOTES AND NEWS. 


M. MOIssAN describes, in the Azmales de Chimie et Phystque, 
his long-continued experiments for isolating fluorine. While all 
former attempts to reach this result failed, M. Moissan, after many 
failures and disappointments, succeeded in his endeavors by electro- 
lyzing anhydrous hydrofluoric acid in which the double fluoride of 
potassium and hydrogen was dissolved. JVadure, in describing 
Moissan’s experiments, gives a vészmé of the remarkable qualities 
of fluorine as observed by Moissan. Sulphur, brought near the 
orifice, at once melted and inflamed; selenium behaved in like 
manner; as did also tellurium, with incandescence, forming fumes, 
and becoming coated with a solid fluoride. Phosphorus at once 
took fire, forming tri-, penta-, and oxyfluorides. Powdered arsenic 
and antimony combined with incandescence, the former yielding 
drops of AsFs- A fragment of iodine placed in the gas combined, 
with production of a pale blue flame; in an atmosphere of iodine 
vapor, fluorine itself burned with a similar flame. Vapor of bro- 
mine lost its color, and the combination was sometimes accom- 
panied by detonation. Cold crystalline silicon at once became in- 
candescent, and burned with great brilliancy, sometimes with scin- 
tillations. On closing the little tubes containing it with the thumb, 
and opening under water, the silicon tetrafluoride formed was ab- 
sorbed and decomposed, with precipitation of silica. Any unde- 
composed silicon was found to have been fused. Debray’s ad- 
amantine boron also burned in the gas, becoming incandescent, 
and giving off fumes. Fluorine has a most extreme affinity for hy- 
drogen: they combine in the dark, with explosion. In one of the 
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experiments the electrolysis was allowed to continue several hours, 
so that eventually the small quantity of undecomposed acid remain- 
ing in the U-tube was insufficient to keep the two gases apart : the 
experimenters were consequently suddenly startled by a violent 
detonation. The hydrogen and fluorine had combined in the dark 
at the low temperature of — 23°. The same detonation was after- 
wards brought about on a smaller scale by reversing the current. 
On bringing the wide-mouthed delivery-tube of a hydrogen-genera- 
tor near the orifice, the detonation at once occurred, and the hydro- 
gen inflamed. Metals are all attacked with more or less energy by 
fluorine, forming fluorides. Cold sodium and potassium were at 
once rendered incandescent. Calcium, magnesium, and aluminium 
acted similarly, in a more modified manner, becoming incandescent 
when slightly warmed. Powdered iron and manganese, on gently 
warming, burned with bright scintillations. Lead was attacked in 
the cold, and tin at a slightly elevated temperature. Mercury, as 
suspected, entirely absorbed the gas, forming yellow protofluoride. 
Silver, at a gentle heat, became coated with a beautiful satin-like 
fluoride, soluble, unlike the chloride, in water. Gold and platinum 
at 300°-400° became coated with their respective fluorides, which 
were decomposed again at a red heat, with evolution of free fluor- 
ine. Perhaps the strongest evidence of the intense chemical activity 
of fluorine is exhibited in its action upon cold potassium chloride: 
the chlorine was at once expelled, filling the air with its disagree- 
able odor, and was identified by the usual chemical tests. Chlorine 
was also expelled from its combination with carbon in carbon tetra- 
chloride. All organic compounds are violently attacked by fluor- 
ine ;a piece of cork at once carbonized and inflamed ; alcohol, ether, 
benzene, and turpentine took fire immediately in contact with it. 
Glass, as might have been expected, is at once corroded by fluorine : 
some very delicate experiments were carried out with perfectly 
dried glass, with the same result. Many other re-actions, all inter- 
esting and all showing the immense energy with which the atoms 
of fluorine are endowed, were performed, but one especially ought 
to be noticed ; viz., the action of fluorine upon water. It is a sin- 
gular fact, that, whenever oxygen is liberated in the cold, there is a 
great tendency to form ozone: hence, when fluorine is attempted to 
be collected over water, the gas collected is not fluorine, but ozon- 
ized oxygen; water is decomposed by the fluorine, forming hydro- 
fluoric acid, while the oxygen is set free, and a considerable 
quantity of it is converted into the more condensed form of ozone. 


—A new journal for promoting the teaching of physics and 
chemistry is being published in Berlin (Zeztschrzft frir den physt- 
calischen und chemzschen Unterrécht, Springer). It is edited by 
Dr. F. Poske. In an introductory note, the editor emphasizes the 
educational value of the teaching of physics. He says that it must 
show how the knowledge of physics originates, — historically and 
logically, — and that by doing so it is as valuable a means of educa- 
tion as any other science. The first number contains a paper by 
the eminent physicist and philosopher, E. Mach, on the teaching of 
the physics of heat, and another by M. Koppe on Foucault’s pen- 
dulum experiment. There are numerous descriptions and illustra- 
tions of simple apparatus for demonstrating physical experiments 
in school. 


— The third annual meeting of the Indiana Academy of Science 
was held at Indianapolis, Dec. 28 and 29. The following is a list 
of the papers read: D. W. Dennis, ‘ The East-West Diameter of 
the Silurian Island about Cincinnati;’ C. R. Dryer, ‘ The Kames of 
Allen County, Ind.;’ J. T. Scovell, ‘Erosion in Indiana;’ D. A. 
Owen, ‘A Geological Section of Johnson County, Ind.;’ D. W. 
Dennis, ‘ The Transition of Orthzs occtdentalzs, Hall, into Orthzs 
s¢nuata, Hall;’ O. P. Hay, ‘ Notes on Some Fossil Bones found in 
Indiana;’ O. P. Jenkins and W. V. Brown, ‘ Location of Eel River 
Falls;’ J. C. Branner, ‘A Sketch of the Geology of Arkansas’ and 
‘The meanderings of the Arkansas River below Little Rock;’ J. 
U. Nef, ‘On Carboxylated Derivatives of Benzoquinone;’ W. A. 
Noyes, ‘Beta para Nitro-toluic Acid;’ J. U. Nef, ‘On Chloranil ;’ 
J. L. Campbell, ‘ The Reversal of the Electric Current in the Holtz 
Induction Machine;’ C. A. Waldo, ‘A Method of Determining the 
Epicentrum of an Earthquake ;’ B. W. Evermann, ‘ The Fishes of 
Carroll County, Ind.;’ W. P. Shannon, ‘A List of the Fishes of 
Decatur County, Ind.;’ D.S. Jordan, * The Isthmus of Panama as 
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a Barrier to Marine Fauna;’ O. P. Jenkins, ‘ Notes on Some South- 
ern Indiana Fishes ;’ D. S. Jordan, ‘ Blind Fishes and Natural Se- 
lection;’ F. M. Webster, ‘An Unusual Appearance of Apatura 
celtzs along the St. Francis River in Arkansas;’ J. S. Kingsley, 
‘The Origin of Anthropods ;’ G. G. Hubbard, ‘ List of Butterflies 
of Jefferson County, Ind.;’ W. P. Shannon, ‘List of Butterflies of 
Decatur County, Ind. ;’ F. M. Webster, ‘ Drouth, and its Effect upon 
Insect Increase and Decrease,’ ‘ Distribution of Some Species of 
Injurious Insects, throughout Indiana, during the Season of 1887," 
and ‘ The overflow of the Mississippi River, and its Effect upon the 
Species of S¢ulium (Buffalo Gnats) infesting the Smaller Inland 
Streams of the Adjacent County;’ Amos W. Butler, ‘Some Rare 
Indiana Birds;’ Maurice Thompson, ‘ The Secondary Functions of 
the Hyoid Cornua in Pécus and Colaptes ;’ Amos W. Butler, ‘ Sug- 
gestions concerning a Law for the Protection of Birds;’ D. S. Jor- 
dan, ‘ The Origin of Genera;’ C. W. Hargitt, ‘Some Curious Mon- 
strosities in Egg-Formation;’ W.S. Windle, ‘ The Skull of Vec- 
turus lateralis;’ J. M. Coulter, ‘Evolution in the Vegetable 
Kingdom’ (presidential address); C. W. Hargitt, ‘Notes on 
Scaphiopus holbrookit ;’ O. P. Hay, ‘Observations on the Am- 
phiuma ,;’ B. W. Evermann, ‘The Occurrence of the Star-nosed 
Mole in Indiana;’ A. W. Butler, ‘Notes on Some Indiana Reptiles 
and Amphibians;’ O. P. Hay, ‘Some Additions to the List of Indi- 
ana Reptiles;’ Lillie J. Martin, ‘A Chemical Study of /uglans 
nigra, and ‘The Value of Organized Work in Plant-Chemistry ;” 
O. M. Meyncke, ‘ The Late Drouth and its Effect on Vegetation; i 
Stanley Coulter, ‘ Histology of the Foliage Leaf of Taxodium dis- 
téchum ;’ John M. Coulter, ‘Stomata of Tillandsia usneoides ;* 
G. G. Hubbard, ‘ Additions to the Flora of Indiana;’ J. N. Rose, 
‘Characters in Umbellifere ;’ O. M. Meyncke, ‘Companion 
Plants;’ Walter H. Evans, ‘Lichens of Indiana;’ J. C. Arthur, 
‘ Life-History of the Plum-Leaf Fungus;’ O. M. Meyncke, ‘ Notes 
on the White-spored Agarics of Franklin County, Ind.;’ T. B. 
Redding, ‘Man an Evolution : Biological Proofs.’ 


—A meeting for the purpose of organizing the American Folk- 
Lore Society was held at University Hall, Harvard University, Cam- 
bridge, Mass., on Wednesday, Jan. 4. Rules for the government 
of the society were enacted, of which the first declares that ‘“ the 
American Folk-Lore Society has for its object the study of folk-lore 
in general, and in particular the collection and publication of the 
folk-lore of North America.” The rules further provide that the 
society shall consist of members who subscribe an annual fee of 
three dollars ; that each member shall be entitled to a copy of the 
journal to be issued by the society; that an annual meeting shall 
be held; and that the affairs of the society shall be conducted by 
a president and a council of fourteen members, to be elected annu- 
ally. Prof. E. J. Child of Harvard University was elected presi- 
dent. 


— The Razlway Review of Jan. 7 says that on Dec. 31, 1885, 
there were 10,746 miles of railways in operation in South America, 
of which 4,378 were situated in Brazil. We have compiled the 
statements given in the Anzauarzo do [mperzal Observatorio do Rio de 
Janeiro of 1887. It appears that on Dec. 31, 1886, approximately 
4,820 miles of roads were in operation, while 2,530 miles were 
being constructed and surveyed. The statements given in the 
Annuario are not sufficiently clear to give exact figures for the 
lines. The value of the information given inthe annual is enhanced 
by tables giving the elevations of the stations. According to the 
Annuarto of 1886, 4,607,213 miles of telegraph-lines were in opera- 
tion, of which 1,325,894 miles are in the Province Rio Grande do 
Sul. 


—A course of eight lectures on subjects of general interest is to 
be given by leading scientific men in behalf of the Marine Biologi- 
cal Laboratory, under the auspices of the Boston Society of Natural 
History. The Marine Biological Laboratory is to be a permanent 
station on the New England coast, where suitable opportunities and 
conveniences may be had for teachers, professional naturalists, and 
others, to collect and study the animals and plants of the sea. The 
project has the support of the naturalists of the country and of 
many liberal citizens, who have already contributed several thou- 
sand dollars toward the funds needed. The receipts from the lec- 
tures will be applied to increase the funds. If a sufficient sum is 
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obtained now, the laboratory will be opened next summer. The 
following is a list of the lecturers and their subjects: Jan. 18, Prof. 
W. H. Niles of the Massachusetts Institute of Technology, ‘ Moun- 
tain Sculpture;’ Jan. 25, Maj. J. W. Powell, director of the United 
States Geological Survey, ‘Savagery, Barbarism, and Civilization ;’ 
Feb. 1, Prof. H. N. Martin of the Johns Hopkins University, ‘A 
Hen’s Egg;’ Feb. 8, Prof. George L. Goodale of Harvard College, 
“Seeds;’ Feb. 15, Prof. F. W. Putnam, director of the Peabody 
Museum of American Archeology and Ethnology, at Cambridge, 
‘The Serpent Mound and the Ancient People of the Ohio Valley ;’ 
Feb. 22, Prof. Alpheus Hyatt, curator of the Boston Society of 
Natural History, ‘A practical Example of the Evidence for Evolu- 
tion;’ Feb. 29, Dr. Henry P. Bowditch, dean of the Harvard Medi- 
cal School (subject to be announced); March 7, Prof. Edward S. 
Morse, director of the Peabody Academy of Science, Salem, ‘ Rep- 


- _ tilian Affinities of Mammals.’ 


LETTERS TO THE EDITOR. 


*." Correspondents are requested to be as brief as possible. 
in all cases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
free to any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 
the journal. 


The writer's name is 


The Trinity Formation of Arkansas, Indian Territory, 
and Texas. 


DURING the past field-season the writer has had an opportunity 
to study the small mesozoic area in the south-west corner of the 
State of Arkansas and south-eastern Indian Territory, which is the 
north-eastern termination of the great area so well developed to the 
southward in Texas. By courtesy of Dr. John C. Branner, State 
geologist, I am permitted to publish the following note in advance 
of the more detailed official report which will soon be published by 
him. 

In previous papers (American Naturalist, Feb. 1887 ; American 
Journal of Scéence, April and October, 1887) I have shown that 
the mesozoic strata of the Texas region, instead of belonging to the 
uppermost cretaceous as had been previously supposed, really em- 
braced a large series of lower cretaceous and perhaps Jurassic beds. 
To the last-named period I intimated that the strata in Parker 
County, Tex., provisionally termed in my section the ‘ Dinosaur 
Sands,’ would probably be found to be related. The studies of the 
past season in Arkansas have shown that these strata exhibit great 
uniformity of deposition along the paleozoic and mesozoic parting 
from south of the Brazos River in Texas, to the Little Missouri 
River near Antoine, Pike County, Ark., a distance of over three 
hundred miles, and that they rest directly upon the highly disturbed 
carboniferous rocks. In Texas the areal extent of this formation 
coincides with the eastern half of the Upper Cross Timbers, and in 
Arkansas it extends from the point above mentioned westward to 
beyond Ultima Thule. Its width, except for a few miles on each 
side of Red River, never exceeds a few miles. The formation 
consists of alternations of fine, closely packed white sands and red 
and blue gypsiferous marls, with occasional alternations of thin but 
extensive, fissile, arenaceous, and crystalline limestones, highly fos- 
siliferous, often wave-marked, and seldom more than ten inches in 
thickness. Extensive strata of pure saccharoidal gypsum also occur 
in places, and the formation is the source of the salines and salt 
licks throughout its extent, and probably also of the ‘ brackishness’ 
of the rivers which intersect it. 

This formation is clearly distinguished from the overlying creta- 
ceous (which deposits are later and later as we proceed eastward 
along the contact) and the underlying carboniferous. West of 
Weatherford the basal Comanche series may be seen resting di- 
rectly upon it, while, at the point of its disappearance under the 
newer strata in Arkansas, it is directly covered by the uppermost 
cretaceous of Hilgard’s Mississippi section. 

The fauna of this formation is littoral and of great uniformity 
throughout its extent, and, upon hasty observation, conveys an im- 
pression that it is later than it really is. It consists of characteris- 
tic molluscan species which are hardly distinguishable from certain 
characteristic European forms specially indicative of the Upper 
Jurassic and Wealdan. Ihope to give more detail concerning these 


SCIENCE: 21 


fossils in a special paper hereafter. In Texas I found what are at 
present supposed to be dinosaurian remains; and occasional veg= 
etal remains are met with. 

To the continuous formation the name of ‘Trinity’ is applied, 
from the rivers of that name which arise in it. This includes the 
strata which I termed ‘ Dinosaur Sands’ in my Texas section. 

The discovery of these trans-Mississippi beds of Jurassic affini- 
ties is of importance, in that it indicates a close relation and pos- 
sible continuity between the pre-cretaceous mesozoics of Colorado 
and the Texas Pan-handle, and the Tuscaloosa and Potomac beds 
of the cis-Mississippi region. Rop’t T. HILL. 

U.S. Geol. Sury., Washington, D.C., Jan. 6. 


Children’s Development. 

RECENTLY I became interested in the vocabulary of my boy, 
thirty months old, and for one day noted all words used by him, ex- 
cept proper names. No effort was made to exhaust the child’s 
stock of words by questioning. He used three hundred and fifty- 
two words, of which fifty-four per cent were nouns, eighteen per 
cent verbs, and eleven adjectives. It is probable that the child’s 
entire vocabulary of dictionary words includes four hundred or 


more, G. 
Washington, D.C., Jan. 4. 


Is there a Venomous Lizard (Heloderma) ? 


THIS animal has been an object of considerable interest to nat- 
uralists because of the question whether or not it presents the 
anomaly of a venomous lizard. Just before leaving the United 
States, last September, I had under my care about twenty so-called 
‘venomous lizards’ of various ages and sizes; and, as I believe the 
biography of this animal has been but slightly touched on, a few 
observations in regard to them may not be out of place. 

They varied in length from 19 to 49.5 centimetres. The larger 
ones, say above 43 centimetres, were all females. Their colors 
ranged from almost a brick-red to pale pinkish white, with mark- 
ings from black to vandyke brown, which showed no regularity in de- 
tails, appearing asif each lizard had been the subject of some Chinese 
artist who aimed only at the general effect. They all came to my 
father’s establishment, in Rochester, by express; and the shaking- 
up and lack of freedom that they had undergone served to make 
them very irritable. When first liberated from their confining 
boxes, their first desire was to get hold of the nearest person, and, 
although usually very sluggish, they would then move with surpris- 
ing agility, turning end for end, and making short dashes hither and 
thither with great swiftness. When one succeeded in fastening its 
teeth in my clothes, it held on with the tenacity of a bull-dog, 
occasionally giving a vicious shake to its head, as if trying to tear 
away a piece of the cloth. Nor was this pugnacity confined alone to 
the time of their arrival, but continued in lesser degrees during the 
entire time that I had them under observation. Once I saw a 
pitched battle between two. One had its teeth firmly fixed in the 
throat of the other, who, in turn, had a leg of the first in its jaws. 
Together they rolled and twisted over the floor, neither relaxing its 
hold for a period of fifteen minutes. Blood was drawn on both 
sides, yet neither afterwards appeared the worse for the conflict. I 
then tried two of them on a hen, to ascertain if they would prove 
poisonous to her. Having first shaved the thigh of the hen, so that 
the feathers might not interfere wth the entrance of any poison, I 
induced one of the lizards to take hold. This it readily did, and 
retained its grip for five minutes, occasionally shaking its head in 
a savage manner. During the operation the hen appeared quite 
impassive, and, although not tied, made no attempts to escape, 
evidently charmed by the lizard. A little blood was drawn, show- 
ing that the flesh had been thoroughly pierced. For perhaps a 
half-hour afterwards the hen appeared a trifle stupid, but soon re- 
gained its normal condition, and gave no signs at all of poisoning. 
Two days later I repeated the experiment with another lizard, with 
a similar lack of results. I then caused one of them to bite the 
edge of asaucer, and, with a hypodermic syringe, injected the fluid 
obtained in the breast of a pigeon. No effect. Then, exciting one 
so that it viciously bit a small piece of wood, I drew a considerable 
quantity of fluid direct from its mouth, which, injected into the 
pigeon’s breast, produced no results. 
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However, birds and lizards are bad subjects for experimenting 
upon with supposed poisons, and do not conclusively prove that 
they might not be poisonous, or perhaps even fatal,to man. But 
being very busy at the time, I had no opportunity to carry my ex- 
periments further. 

The forked tongue continually playing in and out of the mouth 
like a serpent’s, the snake-like hiss, and the bright colors, together 
with their aggressive disposition, are well calculated to excite the 
suspicions of the Arizona Indians, who are reputed to greatly fear 
and thoroughly believe in the extreme venomousness of this reptile. 

When intent on going anywhere in particular, their gait changes 
from a dragging of the body along the ground to that which an 
alligator assumes under similar circumstances ; i.e., the body is 
carried high on the legs, clear from the ground, and the tail carried 
rigid and in line with the body. 

They showed a peculiar fondness for water. When placed in a 
large tank with sloping bottom, in one end of which was water, all 
would spend most of their time lying where it was about an inch 
deep. This appears strange when recalling the arid character of 
the plains that they inhabit. 

Their rations consisted of raw hen’s-eggs, one of which made a 
full meal for a good-sized individual, which would not appear to 
care to dine more than once in about four days. These were given 
whole to the larger ones, which, having gotten the egg fairly in 
their jaws, experienced no difficulty in breaking the shell. Their 
mode of eating is by running the tongue into the mass of the egg, 
drawing it into the mouth, repeating this in a very deliberate man- 
ner, and spending from twenty minutes to a half-hour on an egg. 

Their ability to climb is considerable; quite out of keeping with 
their heavy, unwieldy appearance. A tolerably smooth stick, an 
inch in diameter, standing at an angle of about sixty degrees, is 
quite easily ascended. 

Several of them laid eggs during August and September. These 
were 53 millimetres long by 26 millimetres in transverse diameter, 
were perfect ellipsoids, having a finely granulated, soft, tough, 


translucent skin or shell. HENRY L. WARD. 
Tambaya, D.F., Mex., Dec. 25. 


Sections of Fossils. 

In Sczence for Nov. 18, Prof. Joseph F. James, in speaking of the 
production of sections of Bryozoa for microscopic examination, 
says, “I can quote no higher authority than Mr. Archibald Geikie 
(Text-Book of Geology, pp. 85-88, where elaborate directions are 
given for making rock sections; Professor Prestwich also considers 
it ‘an expensive and tedious process,’ Geology, i. p. 43) as to the 
tediousness of the process.” The pertinence of these references 
immediately vanishes if a person take but the pains to look them 
up. In both it will be found that the authors have been referring 
to the making of slides of Plutonic and metamorphic rocks. Of 
course, any one knows that a limestone in which Bryozoa are usu- 
ally embedded cuts far more readily than crystalline rocks. Now, 
with a little practice, a man can soon cut from six to ten slides of 
crystalline rocks in a day ; and he can cut six times as many slides 
of calcareous Bryozoa in the same time, as I have often seen done 
by college students, not by lapidaries. An average of from forty 
to sixty slides a day certainly cannot be complained of. Of course, 
no one will deny that the use of the microscope in fine petrograph- 
ical studies of crystalline rocks has become imperative. We are 
here referring to Bryozoa. 

Feeling convinced, from my own study of the writings of these 
authors, that they had never expressed an opinion of this subject, 
least of all with special reference to the Bryozoa, 1 sought for 
further information. Under date of Dec. 10, Prof. Joseph Prestwich 
writes me, “ The question you ask about the Bryozoa is quite beyond 
my knowledge. I have never studied the Bryozoa. In fact, there 
are very few persons in England who have studied them. We lost 
our great authority in my old friend Mr. George Busk.” In a let- 
ter dated Dec. 8, Prof. Archibald Geikie writes, “ The question you 
propose to me in your letter is really one to which I do not feel my- 
self competent to give an answer. I haver never given special 
study to the Bryozoa, and I have nowhere ventured to publish an 
expression of opinion.” 

The sentence quoted from Professor James’s article concludes 
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with the following words: ‘nor a better one than Dr. Nicholson as 
to the uncertainty of the results.” In my article of Nov. 4, 1 men- 
tioned Prof. H. A. Nicholson as one of the leading men who first 
took a decided stand in favor of the prominent use of internal 
characters as a means of classification. Now, it would not be fair 
to construe the above sentence as meaning that Professor Nichol- 
son’s writings are themselves a manifest example of the viciousness 
of the methods pursued by the new school. It must mean, there- 
fore, that Professor Nicholson does not believe in the use of these 
microscopic sections. Since we interpret the spirit of Professor 
Nicholson’s ‘Genus Monticulipora’ (1881) and ‘Tabulate Corals’ 
(1879) so differently, it will certainly be fair to quote his later writ- 
ings, since they at the same time must contain his more mature 
views. Thus in the Annals and Magazine of Natural History, 
February, 1884, he writes, ‘The earlier observers of these fossils, 
as, for example, Mr. Lonsdale, necessarily founded their names 
upon macroscopic characters principally, the method of investiga- 
tion by means of thin sections being of recent origin; and they also 
gave, as a rule, extremely brief descriptions. Hence it is exceed- 
ingly difficult, in many cases, among the monticuliporoids, to be cer- 
tain as to the precise forms to which the older names should be 
attached.” Then he proceeds to an investigation of both external 
and internal characteristics, accompanying the same with figures, of 
which those illustrating internal features alone are of value. Inthe 
number for December, 1885, he and Foord discuss the genus /7z5- 
tulzpora on the basis of the new light cast upon it by an investiga- 
tion of the internal structure. Again in May, 1886, they make use 
of this method when they say, ‘‘ Having recently had the opportu- 
nity of making a microscopical examination of a very extensive series 
of these forms, we have satisfied ourselves that they cannot be re- 
ferred to the genus C#etezes, Fisher.” And they propose the new 
genus Rhaphidopora. The plates 15, 16, and 17, accompanying 
this article, do not leave any doubt as to the position taken by these 
authors. The same is true of an article published by Nicholson 
and Etheridge in the same journal (March, 1886), where indeed 
they go so far as to separate Stenofora australis from S. ovata, 
with which “the specimens in question agreed entirely in external 
form and in macroscopic characters,” solely on the basis of distinct 
internal features. 

I cannot do better to express the opinions which actuate the new 
school of students than to quote from a letter from Prof. Archibald 
Geikie: ‘‘ The common-sense view of such questions seems to me 
to be this. In dealing with fossils we are precluded in a vast num- 
ber of cases from appealing to the evidence of internal structure, 
for it has not been preserved. Hence, if an organism can be satis- 
factorily determined from external characters, that is the most 
desirable means of identification, for it is the most generally appli- 
cable. If external characters are proved to be insufficient, and even 
misleading, we must fall back on internal structure when we can 
get it.’ Now, the new school believe that external characters 
often are misleading, where internal characters may more safely be 
followed. Since any Bryozoa, to be determined even according to 
the old method, must have the minute external structure well shown, 
and since in these cases the minute internal structure is also usu- 
ally well preserved, we believe that the new method is eminently 
practicable. Nobody denies that external characters may be of 


great additional assistance. AUG. F. FOERSTE. 
Cambridge, Mass., Dec. 29. 


Weather-Predicting. 

Ir has become a well-worn adage that half of the disputes would 
be avoided if the disputants had a thorough mutual understanding 
of the terms used by each. In weather predictions and verifica- 
tions a clear understanding of the meaning of the terms used cer- 
tainly seems very necessary. If a weather-predictor concludes 
that a satisfactory definition of a fair day is one on which less 
than .or of an inch of rain falls, and a foul day is one on which 
more than .or of an inch falls, and makes predictions accordingly, 
his predictions, when verified by this rule, will give a certain suc- 
cess in proportion to his skill. If, now, some one should object to 
cloudy days without rain being called fair, and record all cloudy 
days for which fair weather had been predicted as failures, he 
would give the predictions a much lower percentage of success 
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than by the first method. If he should go still further, and ob- 
ject to calling a day foul unless at least .05 of an inch of rain fell, 
and proceed to verify the above predictions accordingly, the per- 
centage of success would rapidly approach zero. By disregarding 
this evident truth, Prof. H. A. Hazen has, in his letter on p- 322 of 
the last volume of Sczence, involved himself apparently in great 
confusion. 

Mr. Rotch and the writer have during the last year published 
statements showing that local predictions issued from the Blue Hill 
Observatory for longer periods in advance than those issued by the 
Signal Service for this vicinity have had a higher percentage of suc- 
cess than the predictions of the latter. Some of these statements 
were copied in the notes of foreign meteorological journals, and 
were prominently referred to in an article by Dr. Klein. 

In September, 1887, letters were received from Professor Hazen 
in which he referred to these statements, and said that our sup- 
posed higher success was ‘all moonshine,’ and was entirely due to 
our methods of verification. Moreover, he said it was unfair to 
verify predictions made for Massachusetts by the Boston record 
alone, and proposed that he and the writer should try together pre- 
dicting for Boston alone. This seemed eminently fair, and the 
writer agreed to it; but, to make sure that both had a clear under- 
standing of the meaning of the terms to be used, definitions of the 
terms ‘fair weather,’ etc., used by the writer in making predictions, 
published by the Associated Press of southern New England, were 
sent to Professor Hazen. He materially modified these, and sent 
the following definitions and rules. The temperature rules are omit- 
ted. 


PLAN FOR WEATHER AND TEMPERATURE PREDICTIONS AND 
VERIFICATIONS AT BOSTON AND WASHINGTON (ALL 
VERIFICATIONS TO DEPEND ON THE OBSERVATIONS [TAKEN 
TRI-DAILY AT BOSTON]; PREDICTIONS TO BE MADE AT OR 
BEFORE 2 P.M., TO HOLD FROM MIDNIGHT TO MIDNIGHT). 


Prediction: Fatr Weather.—Successful: if fair three times; 
cloudy, fair, clear in any order; and any cloudiness less. Failure: 
if cloudy twice in any order ; cloudy, fair, fair in any order, and any 
cloudiness above; a drop of rain. 

Prediction: Threatentng.— Success: if cloudy twice in any 
order; cloudy, fair, fair and any cloudiness above; rain .o1 or less. 
Failure: if fair three times ; cloudy, fair, clear in any order; and 
any cloudiness less; rain over .or. 

Predictton : Razw.— Success: rain at any time over .or. 
ure : rain .o1 or less and any cloudiness. 


Fail- 


Predictions were begun according to these rules, and the writer 
sent Professor Hazen a prediction during each day in October ex- 
cept on Sundays. Professor Hazen has correctly given these pre- 
dictions, with the corresponding weather at Boston, on p. 323 of the 
last volume of Sczence. If any one will take these tables, and care- 
fully verify the predictions in accordance with the above rules, he 
will find that sixteen of the predictions in Column 1, which repre- 
sent the Blue Hill predictions, were verified, that is, sixty-four per 
cent of the whole; while only twelve of No. 2 (Professor Hazen’s) 
were verified, or forty-eight per cent of the whole. This excess of 
sixteen per cent for Blue Hill apparently did not suit Professor 
Hazen, and he proceeds to obtain from Professors Russell and Up- 
ton other definitions and rules for verifying fair, threatening, and 
rainy weather ; and, finding that these give a higher per cent for 
No. 2, he omits entirely to give his own rules. The writer likes 
Professor Upton’s scheme better than that of Professor Hazen, only 
his predictions were not made in accordance with such a scheme. 
The predictions sent to Professor Hazen were not made to be veri- 
fied in detail, but only to agree with his rules; and it so happened, 
that, while the writer was predicting with Professor Hazen, he was 
also predicting for the Boston papers; and when he predicted in 
these, ‘“‘rain followed by fair weather,” or wvzce versa, he merely 
wrote on Professor Hazen’s card ‘rain,’ because, according to 
Professor Hazen’s rules, any rain of over .o1 of an inch was to be 
accounted success. Hence it is seen to be manifestly unfair to 
verify them by other rules. 

According to the definitions sent to voluntary observers by the 
Signal Office, a fair day is one on which less than .o1 of an inch of 
rain or snow (melted) fell, while a foul day is one on which .or of 
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an inch or more fell; and the writer was recently told by one of the 
predicting officers of the Signal Service that this was virtually the 
method used in the official verifications. 

At Blue Hill this definition has been adopted, and hence the pre- 
dictions are exactly comparable with those of the Signal Service, 
For October the Blue Hill predictions thus verified gave a percent- 
age of success of eighty-five, while the Signal Service predictions 
only gave fifty-eight per cent for this vicinity. In both cases Sun- 
days were omitted. Professor Hazen knew how this percentage 
was obtained, and yet in his letter to Sczence he writes as if it 
were a surprising thing that the same predictions should give 
eighty-five per cent when two things were considered, and only 
sixty-four per cent when three things were considered, in the veri- 


fication. H. HELM CLAYTON. 
Blue Hill Observatory, Jan. 4. 


American Microscopes. 


IN my letter to Sczence (x. No. 252) in regard to American mi- 
croscopes, I stated that my opinion in regard to them was based 
upon the examination of those brought to me by students. I hoped 
thus to avoid the appearance of claiming to have made an exhaus- 
tive examination of all forms of American microscopes. I regret 
that I did not make an express disclaimer. 

Dr. Prudden has placed me under obligation by his very cour- 
teous letter in Sczence of Dec. 23, which calls attention to Grunow’s 
new stands. Dr. Prudden’s surmise that I was unaware of Gru- 
now’s recent work is correct. It is with much pleasure that I now 
learn that he is endeavoring to meet so admirably the demands of 
professional biologists and the needs of students. 

Mr. Edward Bausch considers me unjust, if I do not misinterpret 
his letter (Sczezce, Dec. 23). He appears to me to have overlooked 
that I wrote only in regard to microscopes suitable for biological, 
and particularly histological work. I have heard that the elaborate 
American stands were favorites with amateurs, but in regard to 
that point I expressed no opinion. I believe, however, that the in- 
creased demand for what is known as the continental stand is due 
to the rapid growth in numbers of those who use the microscope as 
a professional instrument, and to the extensive introduction of lab- 
oratory work in histology as a part of the course of instruction in 
our colleges and medical schools. 

In regard to the Harvard microscope, Mr. Bausch may recollect, 
that, when he first came to consult me, I then urged upon him the 
advisability of frankly imitating one of the Zeiss stands. This ad- 
vice he decided not to follow. At the time of his second visit I 
think that I again expressed to him the same advice. I also coun- 
selled him to make certain essential and some minor alterations, 
He made all of the latter, none of the former, if my memory is cor- 
rect. He subsequently sent me a stand and two objectives to test. 
In reply I wrote the opinion which he has quoted in his letter, and 
which I see no occasion to alter now, but am compelled to append 
a remark for my own justification. The remark is, that I have 
since then examined a number of the Harvard microscopes brought 
to me by students. The stands have been of fairly good workman- 
ship, but the objectives I have found, by conscientious examination, 
to be not infrequently of inferior quality, and most decidedly not 
satisfactory. As far, therefore, as my experience enables me to 
judge, I still feel disinclined to bestow the commendation upon these 
special American microscopes which I am ready to give to some of 
their foreign competitors. 

My letter was not intended to impugn the honesty of the Ameri- 
can manufacturers of microscopes, and I do not wish to do so at 
all. I do wish to call attention to the fact that their policy has been 
to supply instruments, which, however suitable for certain persons, 
are not as satisfactory for the work of the professional biologist, 
the medical practitioner, and of students, as are certain of the 
European microscopes. 

It is to be hoped that Professor Ryder’s interesting letter will 
bring about the result he suggests, of having a competent commit- 
tee take up the consideration of the best attainalle microscope, 
For my own part, I feel much pleased with a German stand of 
quite new model, which I purchased last summer. After using it 
a good deal, I have little change to wish for in it. If it should please 
others equally, it may be considered to represent an advance towards, 
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the ideal anticipated by Professor Ryder. As to the duty on scien- 
tific instruments and books, probably the scientific men of the 
country object unanimously. One of them said tome once, “ When 
I express myself mildly, I call it a disgrace to the country and an 
outrage on science.’”’ Sczence might accomplish a valuable service 
by collecting and publishing expressions of opinion on this part of 
the tariff from some of the leading scientific men of the country. 
Would not a petition to Congress to abolish the duty on scientific 
instruments and books in foreign languages find many and distin- 
guished signers ? CHARLES SEDGWICK MINOT, 


Boston, Dec. 23. 


Arkansaw and Kansaw. 


WHERE can one find a copy of the law fixing the pronunciation 
of ‘Arkansas’? : 

As I remember the phraseology, it runs thus: “ Each @ shall be 
sounded as a in ‘ father,’” or, “‘ Each a shall have the Italian sound 
of a, as in ‘far,’ ‘father,’ etc.” This would require us to pronounce 
the name ‘ Ar/-karn-sar’ (not dwelling on the 7) or ‘ Ah’-kahn-sah.’ 
Mr. Hill pleads for consistency in pronunciation (!): is e consist- 
ent? How can he be when he gives three distinct values for the 
a’s in ‘Arkansas’? If the last a should be sounded as aw in ‘law,’ 
consistency would require us to say ‘Aw’-kawn-saw.’ The final 
‘saw’ hardly represents the common pronunciation of early 
writers, as there was a great diversity. We find, ‘ Acansea,’ 
‘ Acanszas, ‘ Accances, ‘A Kancea,’ ‘A Kansaes,’ ‘A Kanse’ (Mar- 
quette’s ‘A Kansea,’ Jefferys’ ‘A Kanszs’), etc. All of these will 
appear hereafter in ‘Indian Synonymy,’ when published by the 
Bureau of Ethnology. 

Though not a New Englander, I propose to adhere to ‘ Ar-kan/- 
sas’ when speaking the English name, and ‘ A’-kan-sa’ when I use 
the Indian one, though I run the risk of being thought inconsistent. 

As to ‘Kansas,’ how can Mr. Hill say that ‘Kansaw’ was the 
early Anglo-American pronunciation, when he gives Long’s ‘ Kon- 
za’ (i.e., ‘Kon’-zay’ or ‘ Con’-zay’) as an approximation of the true 
pronunciation? ‘Kan/-ze’ (7a vanishing nasal, @ as in ‘father,’ ¢ 
as in ‘they’) is the name of the Kansa, Kansas, or Kaw tribe, as 
given to me by the Indians themselves. This agrees with what I 
have gained from cognate tribes, the Omahas, Ponkdas, and Osages. 
The early French forms of the name are ‘ Canzé’ (1722), ‘Cansez’ 
(1701?), ‘Canses’ (1702), ‘Canzez’ (1758), ‘Canzas’ (1774), ‘Kan- 
cas’ (1753), ‘Kansé’ (1722), ‘Kanses’ (1702). Early Anglo- 
American forms are ‘Cansa’ (1705), ‘ Kans’ (1741), ‘ Kanzas’ 
(1695), ‘ Kansez’ (1761), ‘Kanses’ (Pike), and ‘Kar’-sa’ (LEWIS 
and CLARKE, Dzscov. 1806, p. 13). 

The Quapaws or Kwapa say that they were originally part of the 
Kansas, and the former are the same as the Akansa. Query: 
was ‘A Kansa’ or ‘A Kanze’ (‘ A-Kan-se,’ Coxe, 1741) derived 
from ‘ Kanze’? 

There has been a tendency on the part of some Americans to 
change the Indian @ as in ‘father,’ and ¢ as in ‘ they,’ to aw as in 
‘law.’ Thus: ‘ U-ga’-Khpa’ (‘ Oo-gékh’-pah ’) is now ‘ Quaw-paw,’ 
or ‘Quapaw, * Wa-zha-zhe’ (War-zhar’-zhay ’), or ‘ Osage,’ is given 
as ‘ Was-ba-shaw ;’ ‘ Pan’-ka’ (‘ Pahn’-kah’), as ‘ Ptin-caw ,’ and 
‘U-ma/-ha’ (‘Oo-mah’-hah’) as ‘O-maw-haw.’ So ‘Arkansaw’ 
and ‘Kansaw.’ I protest against such cacophonies, which are 
neither English nor Indian. When the regular Indian pronuncia- 
tion of a word cannot be retained, let us use one that is euphonic 
English. J. OWEN DORSEY. 

Bureau of Ethnology, Washington, D.C., Jan. 3. 


Cheyenne. 


Mr. WILSON says (Sczence, Nov. 11, 1887, p. 239) that Shah-ce- 
ate loo-hah, said by the Dakotas to the first Cheyennes met by 
them, means ‘ you have painted yourselves red.’ Its real meaning is, 
‘you have or possess (doo-hah) a Cheyenne (Shah-ce-ay-lah).’ 
Lu-ha (loo-hah), ‘you have’ or ‘possess,’ is from yz-a (yoo-hah), 
which cannot be used as an auxiliary in forming the perfect tense 
(for which there is no exact Dakota equivalent). ‘ You have painted 
yourselves red’ must be expressed by shah-nee'-ch'ee-yah'-fee, in 
which shah is ‘red ;’ ee-ch’ee, reflexive pronoun, second person ; 
yah, causative; and Zee, the plural ending. J. OWEN DORSEY. 

Bureau of Ethnology, Washington, D.C., Jan. 3. 
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The Eskimo Ring-Finger. 


WE found the habit of wearing finger-rings quite general among 
the Eskimo of Point Barrow during the two years we spent among 
them (1881-83). These rings are generally made of brass, rarely 
of silver, and it was quite natural to suppose that they learned the 
fashion from American whalemen. The ring, however, is always 
worn on the middle finger, and indeed received its name (Aat#kgle- 
rum) from katikglin (‘middle finger’), corresponding to the 
Greenlandic £zterdlek (literally ‘the middle’). This circumstance 
was supposed to be merely accidental, especially as the word used 
in modern Greenlandic for ring does not indicate any particular 
finger, meaning simply ‘the thing which belongs on a finger’ 
(agssangmizo). 

The use of rings is not mentioned, as far as I can tell, by any 
writers who have described the Eskimo (though agssangmzo occurs 
in Kleinschmidt’s Dictionary), and every thing favored the belief 
that the fashion was merely local at Point Barrow and in Green- 
land (and possibly elsewhere), and had been learned after they had 
come in contact with civilized people. 

I was not a little surprised, therefore, when I had an opportunity 
of consulting the earliest Eskimo dictionary (that of Paul Egede, 
published in 1750), to find given as a derivative of the word £z¢ter- 
dlek (which, by the way, appears in the form 4atertlek, decidedly 
nearer the Point Barrow pronunciation), Zatertleraut (‘a ring :’ 
“annulus, quia Groenlandi annulum in zeazo digito gestare”’). 

Whatever may be the fashion nowadays in Greenland, it is quite 
plain that in Egede’s time the Greenlanders, like their more unso- 
phisticated cousins at Point Barrow, not only wore the ring on the 
middle finger, but named it from that finger. 

Moreover, the word for ‘ring’ in the Mackenzie River dialect 
(£pztep-klopon) indicates a similar fashion in that region. Such a 
coincidence in widely separated branches of the same race could 
hardly be the result of accident. Nor is it easy to see how any 
circumstances of environment could have affected such a trifling 
matter as which finger a ring should be worn on. 

Evidently, therefore, before the Eskimo had separated into their 
present branches, they ornamented their hands with rings, which 
they wore on the middle finger, and not on what the white race 
have for ages considered as the ring-finger. 

The question of the position of the ring-finger may appear, as I 
have called it, a trifling matter; but I think I have shown it to bea 
link in the chain of evidence connecting the different branches of 
the Eskimo race, and, as such, worthy of consideration. 

JOHN MuRDOCH. 
Smithsonian Institution, Jan. 4. 


Queries. 


22. WASP-STINGS. — I have often, from childhood to the present 
time, heard the assertion that while one holds his breath it is im- 
possible for him to be stung by a wasp. I have till recently always 
dismissed the assertion with the same smile that I havé the state- 
ment that swallows hibernate in the mud, or that Friday is an un- 
lucky day. My only reason now for asking place in the columns 
of Sczence for a question concerning it is the persistent assertion, 
made by a gentleman of the~highest intelligence, whose opinions 
and judgment are of recognized value in scientific as well as other 
departments of thought, that the statement istrue. Unfortunately, 
my own experiments have only been with wasps that were ren- 
dered somewhat torpid by cold weather, and count for nothing 
either way. I cannot learn that similar claims are made in regard 
to bees or hornets ; nor can I learn, from those who make them in 
regard to wasps, whether it is claimed that the act of holding the 
breath renders one’s skin impervious to the wasp’s sting, or whether 
it insome way changes the nature of the virus or of the sensitive- 
ness of the flesh to it. The assertion simply is, that any one may, 
while holding the breath, handle the liveliest and most able-bodied 
wasps with perfect safety, and also without after-pain or ill effect 
from any efforts of the wasp made while respiration was suspended. 
Can any readers of Sczezce prove or disprove these assertions, and, 
in case they are sustained, give any theory whatever in explana- 
tion? C. H. AMES, 


Boston, Dec, 28. 
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— Elsewhere we print a splendid showing 
of the Mutual Reserve Fund Life Associa- 
tion. Mr. E. B. Harper, president of the 
association, and one of the most wide-awake, 
alert, and successful insurance presidents in 
the world, says that the institution has had a 
most successful year. During 1887 the com- 
pany paid to widows, orphans, and claimants 
of deceased members, $1,400,000, and saved 
to its living members by reduction of premi- 
um rates below the rates charged under the 
old system of life insurance more than 
$3,000,000, The cash surplus of the com- 
pany which stands to the credit of persistent 
members of five years’ standing equals a 
dividend of more than 30 per cent upon the 
entire mortuary premiums paid by such 
members. This in addition to the 50 per 
cent reduction in the premium rates charged 
its members is, to say the least, a wonderful 
showing. The cash surplus at the close of 
the year is over $1,350,000, and the total pay- 
ments to the widows and orphans and bene- 
ficiaries of deceased members exceed $4,- 
100,000, The company makes the extraor- 
dinary statement that while furnishing life 
insurance at less than half the usual rates 
under the old system, its actual cash profits 
for the year foot up $1,227 for each day in 
the year, including Sundays and _ holidays, 
every dollar of which is set apart for the 
credit of the members of the company. This 
is a statement that is worthy the attention of 
those who are seeking life-insurance. — From 
the Aléany Evening Journal, Jan. 3, 1888. 


SOUCNCE. 


AN ILLUSTRATED WEEKLY JOURNAL. THE 
SCIENCE COMPANY, OWNERS AND 
PUBLISHERS. 


OFFICERS AND Directors. — D. C. Gitman, of 
Baltimore, President; Simon NeEwcome, of Washington, 
Vice-President; GARDINER G. HusBBaARD, of Washington; 
Avex. GRAHAM BELL, of Washington; O. C. MarsnH, 
of New Haven; J. W. PoweLt. of Washington; W. P. 
TRowBRIDGE. of New York; S. H. ScupDER, of Cam- 
bridge. 

SCIENCE appears every Friday. Volumes begin in 
July and January. Communications will be welcomed 
from any quarter. Rejected manuscripts will be returned 
to the authors only when the requisite amount of 
postage accompanies the manuscript. 


Address all correspondence to << ScIENCE ” 


47 Lafayette Place, New York. 


SuBSCRIPTIONS.— United States and Canada, $3.50 a year 
Great Britain and Europe, $4 a year 


Science Club-rates (in one remittance). 


% GIUGGR EAP Ged Sonne bocsantoodecon dE $ 3.50 
2 MRE Y Micle's clefelcfaielataiele\<\nlelefelietelarerolele 6.00 
3 “ Wercoe cegooddodecdedacoduad 8.00 
4 WON Th Varbecobudcou, ORDO COODOO OTE 10,00 
ADVERTISING RATES: 
SperecintinG. 505 6 Jee Aa ome $20 00 
LEE EEE IG aig ao oc 6 30 00 
44pagertime . So tio IO 00 
Lower half of front page . . . 12 00 
tcolumn ... Site oN 7 00 


For small ae CA the rate will be 6 cents 
per agate line. 

The following discounts are allowed on yearly con- 
tracts : — 


Zeooghinesiy <)).\ /s).).cbuel ie 10% 
@rOOMMES: oc «| *s) of sue EARLS 15% 
BZDASESy ois ye) 0: Sh ust MeV ES MEeN Ds, 3354 


Advertisements must be acceptable in every respects 
Copy received until Wednesday,10 A.M, 

SCIENCE is sent free to those who advertise in it, 
as long as advertisement continues. 


Amusements of New York. 


LYCEUM THEATRE. 
DANIEL FROHMAN....... 
Cor. 4th Avenue and 23d St. 


TEE WEEE, 


A New Play by D. Berasco and H. C. De Mitte. 
Preceded by.....+...+0 Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


.- Manager. 


sem eeeee 


IVE SCION: -SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager, 
Saturday, matinée at 2. 


BLAINE, 


Under the direction of Mr. HENRY E. ABBEY. 
Evenings, 8:15. Matinée SATURDAY, 2:15. 


LN a Sa ASM @ INI. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
MAGNIFICENT PRODUCTION OF 
THE SPARKLING COMIC OPERA, 


MADELON 


As performed over 200 nights in Paris. 
Great cast. Chorus of 50. Auxiliaries, 50. 
Orchestra 25. Full military band and ballet. 
Admission soc. Seats secured in advance. 
Every Sunday evening grand popular concert. 


Evenings at 8:30. 
TO-NIGHT 
TUESDAY, Dee. 6, 
PRODUCTION 
OF 


METROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & Tompkins, Proprietors and Managers. 
Monday, January oth. 


ML IR AAO LE. 


GRAND PANTOMIME. 


Evenings at 8. Matinee Wednesday and Saturday at 2. 


ALY’S THEATRE, Broadway and 30th St. 
Under the mansgement of Mr. AUGUSTIN 


Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 
EVERY EVENING at 8:15. MATINEES begin at 2. 

EVERY NIGHT at 8:15, production of an entirely 
new comedy, ‘Railroad of Love,’ by AUGUSTIN 
DALY (from the German of Schoenthau and Kadel- 


berg). 
MATINEES WEDNESDAYS and SATURDAYS. 


Admission, 25c. 


BUNNELL’S| 728-32 Broadway. | 
Children, roc. 


OLD 
Sacred Hairy Family Continuous 
LONDON Dog Circus Wonders. |} Entertainment. 
MUSEUM, | The Greatest Show. | Noon till 11 P.M 
DEN MUSEE. 23d St., between sth and 6th Ave. 


Open from rr to 11. Sunday, x to rz. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 tort. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


THE CHEAPEST AND BEST! 


| Holo ENGRAVING @. 


», 67 PARK PLACE, NEW YORK: 


‘| ENGRAVING FOR ALL ILLUSTRATIVE AND 
- ADVERTISING PURPOSES. 


SCIENCE CLUBBING RATES. 


n 
DISCOUNT. 4 
2 & (Ss) 

We will allow the above discount to] a | Sg | Sw 
any subscriber to Scvence, The Swiss) $5 | SY | ea 
Cross, or The Puzzler, who willsend mB Bere i 
us an order for periodicals exceeding =) v 
$10. 7) a 
enoiieer Reneuiiic: ei Stojevele ete arets $ 1.50|$ 4.30]/$ 2.50 
American Analyst.....ss.ecsseerees 1.00] 4.25] 225 
American Architect and Building 

News. 

Imperial edition 10.00| 12.80] 11.00 

Gelatine 7.00] 9.80} 8.00 

Regular “ 6.00] 8.80] 7.00 
American Garden................. I.00| 4.25) 2.25 
American Journal of Philology. ....| 3.00] ©.25} 4.25 
American Machinist.........-..++- 2.50] 5-30) 4 50 
American Magazine......++-+-.+.-- 3.00] 5.80] 4.00 
American Naturalist............++: 4.00] 6.80] 5.00 
Andover Review.......s.ceseeeeves 4.00| 6.80] 5.00 
INBEV aC 55 arcdabanoeDanandUesoguOOIG 4.00| 6.80] 5.00 
Babynood cmatetetrtiaininclaletetetetedtetchrerators I.50| 4-30] 2.50 
Baby land ner ier neni +50] 3-75) 1-75 
Bradstreet’s 5.00] 7.80] 6.00 

Reb acs boodapcondooor DOO moar .COOn 3.50| 6.30] 4.50 
Building (weekly)........ 5 6.00) 8.80] 7.00 
Carpentry and Building...........-.| 1.00) 4.25) 2.25 
Century Magazine....-........-.... 4.00} 6.80] 5.00 
Chautauquan, The ...............- I.50| 4 30| 2.50 
Christian Union, The........-...-- 3.00] 5.80] 4.00 
Christian Weekly, Illustrated.. 2.50] 5-30| 3.50 
cosmopolitan, i: he doocaacoenD00c0D6 2.00] 4.80| 3.00 
Critic... do sec 5 3-00] 5.80] 4.00 
DMoctonas sare aa BARKER 2.00| 4-80] 3.00 
Eclectic Magazine.... 5.00] 7.80] 6.00 
Edinburgh Review... -| 4.00] 6.80] 5.00 
PlectricaliwWiorldeseereceeicteraresier 3.00! 5-80] 4.00 
Electrician and Electrical Engineer.| 3.00] 5.80] 4.00 
Electrical Review......-.20+...seeee 3.00] 5.80] 4.00 
Engineering and Mining Jopinal:: 4.00] 6.80] 5.00 
English Illustrated Meare Te75| 4055] 27.5 
Family Story Paper (N.Y.).. 3.00] 5-80] 4.00 
Forest and Stream............-.000+ 4.00] 6.80] 5.00 
Moya, ANN de coon saccpaperaononD 5.00] 7-80] 6.00 
Godey’s Lady’s Bock.............-- 2.00} 4.80] 3.00 
lanpenis bazanaeeejeraetersccstepieis 4-00] 6.80] 5.00 
Harper’s Magazine. 4.00| 6.80] 5.00 
Harper’s Weekly....... 4.00] 6.80] 5.00 
Harper’s Young People............. 2.00] 4-80! 3.00 
Health and Home.............+.-.. I.00| 4.25] 2.25 
Herald of Health.............-..-.. 1.00] 4.25] 2.25 
Illustrated London News (Amer. 

MOA) hoaoc eoncdddbenosOdeCDDDGeE 4.00] 6.80] 5.00 
Independent, The............-.--.- 3-00} 5.80] 4.00 
Inter Ocean) Dhes..c0.0--ccsees-~s 1.00] 4.25] 2.25 
Iron Age (weekly)....-.-2+-eeseeees 4.50] 7.30] 5.50 
Journal of Philology (Eng.)........- 2.50| 5.30] 3.50 
Journal of Speculative eeniceeahy 

(begins with Jan. No.)........-+-- 3.00] 5.80] 4.00 

(GEGockasgoosoosdectone enGnos0000d 4.00] 6.80] 5.00 
CAS: Pareeiateteteteeeeiteteiietiettetsteiaeerereys 12.00] 14.80] 13.00 
ILItiSS sag boneaAdoObAoedoo 5-00! 7.80] 6.00 
Lippincott’s Magazine 3.00] 5.80] 4.00 
Littell’s Living Age............-.... 8.00] 10.80] 9.00 
Little Men and Women ............ 1.00] 4.25] 2.25 
London Quarterly...........--.+--- 4-00] 6.80] 5.00 
Macmillan’s Magazine.............. 3-00] 5.80] 4 00 
Magazine of American History..... 5-00] 7.80} 6.00 
Medical and Surgical Journal....... 5-00] 7.80] 6.00 
Mechanical Engineer. 2.00} 4.80] 3.00 
Metal Worker........ see|| X00], 4.25) 2u25 
Microscope, The.--.... ....... - ..| 1-00] 4.25] 2.25 
NIETO 5 ons sonadeedsosanpasesopanad 6.00] 8.80] 7 00 
New Princeton Review...........-- 3.00] 5.80] 4.00 
North American Review. 5-00] 7.80} 6.00 
(Qhilithanooc0 coageancnocoUDECAOOnGCE 3.00] 5.80! 4.00 
Overland Monthly............ Saboelh witeloyl (jetstell re) 
ANS Var rane Moka eee nproicieys I.00) 4.25| 2.25 
Political Science Quarterly......... 3.00] 5.80] 4.00 
Popular Science Monthly...... 5.00] 7.80] 6.00 
Popular Science News I.00] 4.25] 2.25 
Portfolio, The........ 7-50| 10.30] 8.50 
IEF NDT cou boooce daonoSogcocace 3-50] 6.30] 4.50 
IANO OPH 56 Scossesocod0e oF 3-00| 5.80} 4-00 
IANS haat scecinboaqodsoneannodos 4.00} 6.80] 5.00 
Pucki(German) nee selelecls sieeieielateletetele= 5-00] 7 80} 6.00 
Quarterly Review (London)......... 4.00) 6.80] 5.00 
Ricrics phOgshosecsocobs Dasogcacsesd I.00| 4.25] 2.25 

ural New-Yorker,................- 2.00} 4.80] 3.00 
SEIN GH Olas epeteeteteeieis se itetetetetetieter tate 3.00} 5.80] 4.00 
School Journaliieeste-tetyetteineteett rie 2.50) 5.30| 3-50 
Sas AMErican...+0..eeeeecee «| 3-00] 5.80] 4.00 

Supplement........-.... ..... 5-00| 7.80] 6.00 
‘Architect and Builders’ edition..| 2.50) 5.30] 3-50 
Serine Ss Magazine odtidaocueLnoNGGoD 3-00) 5.80] 4.00 
Southern Cultivator........-.....+- I.50| 4.30] 2.5c¢ 
Springfield Republican (weekly). . I-00] 4.25| 2.2c 
Sunday School Times 2.00] 4.80] 3.0c 
Teachers’ Institute..... I.25| 4.c5| 2.2 
Texas Siftings.......... 4-00} 6.80] 5.0c 
Treasure-Trove..-...... 1.00] 4.25] 2 25 
Truth Seekers Dbes. sla cesccecle nes 3-00} 5.80] 4-00 
Wide, Awake ...... ....... 2.40| 5 20] 3-40 
Young Folks’ Journal. . I.00| 4.25] 2-25 
47 Sana eie Place, 
New York. 


SCIBNCE. [Vor. XI. No. 258 


DEND NOTICE. 


31 Per Cent Dividend. 


Notice is hereby given to the Members of the 
Mutual Reserve Fund Life Association, Chief 
Office Potter Building, 38 Park Row, New 
York, that the amount of Surplus to the Credit 
of the Members of the 1882 class equals a DIVI- 
DEND OF THIRTY-ONE PER CENT 
upon the Entire Mortuary premiums paid during 
the past five years, to wit: from 1882 to 1887 
inclusive, said amount applicable and payable 
as provided in each Certificate of Membership. 
The amount to cover said Dividend has been 
deposited with, invested and held by the Cen- 
tral Trust Company of New York, as Trustee, 
as provided in the Deed of Trust between the 
two companies. 


Notice is further given that in addition to the 
above dividend of Thirty-one per cent the Mu- 
tual Reserve Fund Life Association has paid to 
the Widows, Orphans and Claimants of deceased 
members, during 1887, over One Million Four 
Hundred Thousand Dollars, and during the 
same year (1887) it has saved its living members 
by reduction of the premium rates below the 
rates usually charged under the old system 
of Life Insurance, said reduction approximating 
Three Millions of Dollars, which reduction 
equals AN ADDITIONAL DIVIDEND OF 
MORE THAN FIFTY PER CENT OF THE 
ENTIRE PREMIUMS PAID BY OUR 
MEMBERS. 


Our actual Cash profit for 1887 exceeds $448,- 
o@), or $1,227 for each day in the year, includ- 
a Sundays and holidays. Each dollar of said 
gw prdfit, as fast as earned, is deposited with, in- 

vested and held by the Central Trust Company, 
as Trustee, for the exclusive use and benefit of 
;our members. Our total death claims paid ex- 
ceed $4,100,000 and our cash Surplus exceeds 
$1, 350,00 
OFS Ae EXAMINATION. 
After a most careful and thorough official 
examination within the past sixty days, the As- 
sociation has received the unqualified indorse- 
ment from three Separate State Insurance 
Departments, to wit: by Hon. Philip Cheek, 
Jr., Insurance Commissioner of the State of Wis- 
consin; Hon. Charles Shandrew, Insurance 
Commissioner of the State of Minnesota; also, 
Hon. Elisha W. Bucklin, Insurance Commis- 
sioner of the State of Rhode Island. Each one 
of these Insurance Commissioners having made 
a thorough personal examination of the affairs 
of the Association in the months of November 
and December 1887, and after said examination, 
indorse the Mutual Reserve Fund Life Associa- 
tion as worthy of the confidence of its members 
and of the people. 


E. B. HARPER, President. 


Mutual Reserve Fund Life Association, 
Potter Building, 38 Park Row, New York. 


IMPORTANT TO BUSINESS AND PROFESSIONAL MEN. 


THE MUTUAL RESERVE FOND 


LIFE ASSOCIATION. 


Furnishes LIFE INSURANCE at less than ONE-HALF THE USUAL COST. In other 
words, $2,000 INSURANCE is furnished for usual rates of $t,000, and $20,000 INSURANCE 
for usual Rates charged by the old LEVEL PREMIUM system for $10,000. It has already paid 
to one Thousand Widows and Five Thousand Orphans more than FOUR MILLIONS of DOL- 
LARS IN CASH. It hasmore than ONE MILLION THREE HUNDRED THOUSAND 
DOLLARS CASH SURPLUS. It is paying more than FOUR THOUSAND DOLLARS 
DAILY for death claims. Its surplus is increasing at the rate of ONE THOUSAND DOL- 
LARS PER DAY. The GREAT CENTRAL TRUST COMPANY OF NEW YORK is the 
TRUSTEE for the surplus RESERVE FUNDS, which funds are held in trust for the exclusive 
use and benefits of its members. It has $200,000.00 deposit with the NEW YORK INSUR- 
ANCE DEPARTMENT, or double the amount of any other Life Company. It has also on de- 
posit with the BANK OF ENGLAND $ro0,000.00, and with the CANADIAN GOVERN- 
MENT, $50,000.00. It has already saved to its Members more than FOURTEEN MILLION 
DOLLARS by reduction of cost below the rates usually charged by the Old System, and in addi- 
tion to this great saving our persistent members of five years’ standing have a sum to their credit 
equal to a Dividend of about 33 1-3 per cent UPON THEIR ENTIRE MORTUARY PRE- 
MIUMS PAID. This Association issues a free Policy. No restriction upon travel. No restriction 
upon change of residence. No restriction upon change of Occupation, except the Military when 
on Active Service. The POLICY IS INCONTESTABLE AFTER FIVE YEARS. The 
Mutual Reserve Fund Life Association Offers Five Hundred Dollars Reward for 
the Name of any Honest Death Claim which It has not Paid in Full, the Fact to be 
Determined by any Two Bank Presidents in New York City. Further particulars at 
the Home Office, Potter Building, 38 Park Row, New York. Send for circulars. Managers, 
General and Special Agents wanted. 


E.B. HARPER, President. 


Board of Directors and Council Officers of the Mutual Reserve Fund 


Life Association : 

EDWARD B. HARPER, President, New York City. 

ALFRED TAYLOR, Vice-President, Attorney, New York City. 

CHARLES B. BISSELL, Treasurer, Capitalist, New York City. 

Hon. HENRY OVERSTALZ, President Fifth National Bank, ex-Mayor, St. Louis, Mo. 

JOHN J. ACKER, Past Grand Master, A. O. U. W., Albany, N. York. 

SAMUEL A. ROBINSON, M.D., Chairman Investment Committee, West New Brighton, Staten 
Island, N. Y. 

WM. H. BROWN, Wholesale Drugs, Baltimore, Md. 

ANTHONY N. BRADY, President Municipal Gas Co., Albany, N. Y. 

SAMUEL W. WRAY, Grand Secretary, A. L. H., Philadelphia, Penn. 

NEWELL W. BLOSS, Resident Vice-President Great Britain, London, England, 

JAMES W. BOWDEN, M. D., Medical Director, New York City. 

GEORGE F. LAWRIE, Wholesale Dry Goods, of Martin, Buffum & Co., 46 White Street, N. Y. 

FREDERIC T. BRAMAN, Secretary, New York City. 

Hon. HENRY J. REINMUND, Comptroller, late Superintendent of Insurance, State of Ohio. 

Surgeon-General Sir W GUYER HUNTER, M.P.,F.R.C. P., K.C. M. G., M. D., Chief Medical 
Director for Great Britain, London, England. 

THOMAS WSLOHNSON, Wholesale Dry{Goods, Johnson, Sutton & Co., Baltimore, Md. 

WARREN KE®NEDY, Wholesale Dry Goods, Toronto, Ont. 

Hon. HENRY L. LAMB, late Bank Superintendent State of New York, Troy, N. Y. 

THOS. P. BALDWIN, Wholesale Cotton Goods, Baldwin & Cugie, Baltimore, Md. 

WM. WILSON, Manufacturer, Toronto, Ont. 

FREDERICK S. PARKER, Chairman Death Claim Committee, Attorney, New York City. 

WILLIAM MILLER, Director of Agencies, New York City. 

GEORGE R. McCHESNEY, Adjuster, New York City. 
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WASHINGTON SEEMS DESTINED in the not very distant future 
to become a leading scientific centre for the student of natural his- 
tory. The Smithsonian Institution and the National Museum have 
long offered unsurpassed facilities for research in most branches of 
science, although there has been a lack of facilities for the study of 
natural history from live subjects. The National Museum, how- 
ever, has taken a step in the right direction at last, and has made a 
collection of live animals, which, though unimportant at present, 
may prove the nucleus of what may, with proper congressional aid, 
be made the most valuable zodlogical collection in the country. In 
addition to this, the Fish Commission is preparing a fine collection 
of fresh and salt water fishes. mostly confined to those of economic 
value, but which will incidentally contain many varieties of marine 
life not valuable for food, but interesting for study. There are at 
present about forty varieties of fresh fish on exhibition in addition 
to the regular hatcheries of carp, shad, etc, The most interesting 
of these is a small fish from South Carolina, which brings forth its 
young alive, as animals do, instead of in the form of eggs, as is al- 
most the universal custom of fishes. In another tank may be seen 
nearly one hundred Mississippi River catfish from a river in the 
neighborhood of Quincy, Ill. These are Western fish, and the Fish 
Commission intends to introduce them into Eastern rivers on ac- 
‘count of their great value as food-fish. The flesh is white, firm, 
and of fine flavor. The present experiment is to determine whether 
they will spawn in captivity. Another tank is full of beautifully 
marked goldfish originally from Japan. Goldfish are not indige- 
nous to any part of America, and are all of Asiatic or Japanese 
origin, the latter being much the handsomest. Several specimens 
of the California grayling, the gamest of all the gamy fishes, are 
also to be seen. A fine collection of salt-water fauna will also be 
brought from Wood’s Holl, Mass., where it has been for some 
months, and placed on exhibition in Washington. In addition to 
the various food-fishes of the .ocean, the exhibit will contain 
many other interesting forms of sea-life. The location of the exhi- 
bition in the Armory Building leaves much to be desired, and it is 
but poorly adapted for the needs of the work. Such a collection 
should be located in a building built expressly for the purpose, 
which will, in all probability, be ultimately erected. The exhibit of 
salt-water fishes is intended, in addition to its affording valuable 
means of study, to demonstrate the feasibility of keeping a collection 
‘of ocean fauna at a point remote from the sea. The water used 
will be artificial sea-water, and the experiment has never before 
been made on so large a scale. The difficulties attending the 
transportation of sea-water prevent such exhibitions at any distance 
from the sea. The exhibit will be tastefully and conveniently ar- 
ranged. The asphalt floor is always dry, and the display interest- 
ing and instructive to the layman as well as to the scientist, and 
will also give valuable aid in the other work of the Fish Commis- 
sion. 


IN THE JANUARY ISSUE of the Journal of Mental Sczence, Miss 
Ellen F. White gives a most interesting account of medical gym- 
nastics. We hear in this country more or less about the Swedish 
movement-cure, but it is quite usual to regard it as simply a new 
phase of quackery. It is, however, something very far removed 
from quackery, and Miss White’s paper on it makes this very clear. 
Ling, the originator of the system, was a Swedish officer, who hap- 


pened to discover that a lameness in his own arm was cured by 
fencing. He reflected on this fact, and then made an exhaustive 
study of anatomy, physiology, and pathology for the purpose of 
testing the principle which he thought he had discovered. As a 
result he evolved his system; and it includes medical, military, and 
educational or hygienic gymnastics. The object of the latter is to 
preserve the balance of power in the body : that of the former is to 
restore the balance when it has been disturbed by a loss of the 
proper proportion between the parts. The theory premises that 
blood is the carrier of life and of disease, and that the flow and the 
quality of blood can be controlled, or at least regulated, by gym- 
nastics. The writer instances a number of cases and of affections 
which substantiate these claims, and describes the various classes 
of movements, and explains their nature and aims. She mentions 
the fact, which is very evident to us in the United States, that 
hundreds of so-called gymnasts, who may have been a few months 
or a few weeks only under a teacher, are advertising themselves as 
specialists, and bringing discredit upon the whole system. If it is 
to establish itself in the public confidence, it must be taken out of 
the hands of charlatans and quacks. - 


THE UNITED STATES HYDROGRAPHIC OFFICE. 


AN important bill has just been introduced in Congress by which 
it would seem as though the continued efficiency of this office, both 
as regards its relation to the navy, of which it is a most important 
and necessary adjunct, and to commerce and the entire maritime 
community, would be insured. The bill referred to provides for the 
appointment of a permanent hydrographer and assistant hydrog- 
rapher, to be nominated by the President and confirmed by the 
Senate. 

Few landsmen are in a position fully to appreciate the scope and 
character of the work done by this office, much of it being of a 
purely technical character, involving the preparation of charts, sail- 
ing-directions, light-lists, etc., for the use of navigation in every 
port of the globe. Until recently, however, the tour of duty of the 
officer detailed as hydrographer has been so short, in accordance 
with the usual custom in the navy, that it has been impossible to 
do more than keep up the routine work of the office, which in itself 
requires unremitting attention and care. Thanks to a longer detail 
than usual, granted by Secretary Whitney at the request of the 
chief of Bureau of Navigation, in order to develop the latent pos- 
sibilities of the office, the present hydrographer has succeeded in 
lifting it out of the old ruts in which it was moving, and has infused 
into it renewed life and energy ; so much so, indeed, that it is now 
fully recognized as one of the great scientific bureaus of the gov- 
ernment, and the cordial assistance and support which it is re- 
ceiving from masters of vessels show far more forcibly than words 
can do the great practical value of its work. Branch offices have 
been established at six of our principal seaports, and with such 
success that more are demanded at other ports; American charts 
and other hydrographic publications have come to the front again ; 
and last, but by no means least, the monthly Pilot Chart, a publi- 
cation which is unique of its kind, has been established, and has 
obtained an influence and importance well attested by the fact that 
a large edition is generally exhausted in a few days after it is issued. 
All those of our readers who have crossed the Atlantic during the 
past three years have probably had an opportunity to form their 
own ideas regarding the esteem in which it is held by masters of 
vessels. 

To keep such an establishment moving smoothly, economically, 
and efficiently, undoubtedly requires a longer tenure of office for its 
responsible head than the three years prescribed by naval custom ; 
and the bill which is now before Congress must receive hearty and 
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undivided support from the scientific world, no less than from 
owners and masters of vessels, marine insurance companies, and, 
indeed, from the general public, for who is not interested in lessen- 
ing the hazards of the sea? The relations which have grown up 
and the interchange of data now carried on between this office and 
other scientific bureaus of the government, no less than the recog- 
nized value of this most appropriate work for naval officers in times 
of peace, mark a new era in naval administration, the permanency 
of which should be guaranteed. The people of the United States 
are quick to recognize good work, and nothing can strengthen con- 
fidence in and support of the navy more than the assured perma- 
nency of the praiseworthy work of the Hydrographic Office. 


THE GROWTH OF CHILDREN. 


THE systematic measurement of the several parts of the human 
body, together with the testing of their functions, has developed 
into the science of anthropometry. The plan of establishing an 
anthropometrical laboratory, where, for a small fee, any one can 
have himself weighed, measured, and his powers tested, which Mr. 
Galton has so often and so ably advocated, seems about to be 
realized. The results of such measurements, when widely taken 
and ably compared, will be to practical biology and hygiene what 
statistics, in the present use of the term, are to economical science, 
— the experimental basis of their practical application. As in the 
latter, so in the former, the stating of these results in accurate form 
at once opens up a number of questions never before considered, 
and at the same time helps to solve those that have been brought 
to notice. In this department of study no field has been cultivated 
with so much zeal as the study of the growth of children, mainly 
because this is a field where the practical lessons can be most 
effective. In a recent number of a German scientific journal, Pro- 
fessor Gad of the University of Berlin, sums up the recent studies 
upon the growth of children, and thus makes accessible some very 
interesting facts. E 

About one-fourth of a human life is spent in the period of 
growth; and this implies not merely addition of material, but as- 
similation, re-formation. It involves, too, in some cases, the en- 
largement and change of form of elementary cells, but in most 
cases the formation of new cells by cell-division. We know more 
about the growth of the skeleton than about that of the soft parts 
of the body; but a more detailed knowledge of the growth of its 
several parts is highly desirable. The height and weight of the 
entire body are the most readily observed, and about them the in- 
formation is most accurate. The female child weighs, on the aver- 
age, 3, and the male 3.5 kilograms. At the fifteenth year the 
weight has become twelve times this amount. The greatest 
changes occur in the first year. At the end of the second year, the 
body weighs three and a half times its original weight, and about 
one-fifth more than at the end of the first year. In the third year 
it increases by one-tenth its weight; and from then on, the increase 
is tolerably constant up to the eighth year for girls, and the tenth 
year for boys, at about 1,500-1,800 grams per annum. The in- 
crease in height takes a parallel course. The greatest changes 
occur in the suckling. At birth the height is 50 centimetres, which 
is about one-third that of the adult. At twelve months it has in- 
creased by 20 centimetres (40 per cent), more of this increase go- 
ing to the lower than to the upper half of the body. In the second 
year the increase is 10 centimetres (15 per cent); in the third, 7 
centimetres (8 per cent); and from then on, it is about 5 centi- 
metres annually. At five years the height has doubled, and at fif- 
teen tripled itself. This for boys. Girls are smaller, and reach 
their maximum earlier. The maximum height of army recruits 
falls between the twentieth and the twenty-second year, and is 
170.5 centimetres. If in growing the body retained the proportions 
of the several parts, the weight of the adult would be twenty-seven 
times that of the new-born child, inasmuch as the adult is three 
times as tall as the babe, and the volume is as the cube of the 
height. As it is, the adult weight is only twelve times the original, 
and this difference shows how much more the growth is in height 
than in any other direction. 

The usual method of obtaining these average results is to meas- 
ure groups of children of certain ages, and take the mean result. 
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Another method is to observe the same children, and measure and 
weigh them for many years. The latter is the more troublesome, 
but the inference from it is more immediate; though the former, 
when based on sufficiently large numbers, gives reliable results. 
Dr. Landsberger has been measuring a large number of children in 
Posen, Germany, and always the same children, since 1880,—a 
period of six years. The measurements have been made always 
between the 5th and the 15th of May, at the same time of day, in 
the same place, and with the same instruments. The average 
period covered is from the sixth to the thirteenth year. One curious 
result is, that the social factor as between the rich and the poor isa 
much more important one than the racial as between Poles and 
Germans. The rich children come to school taller and heavier 
than the poor ones, though their increase after getting to school is 
not more rapid. This long-lasting effect of early care is much more 
conclusively shown by the figures of another observer, Russow, who 
has tabulated the heights and weights of children from their second 
to their eighth year, distinguishing between those that were natu- 
rally suckled and those that were artificially reared, and throughout 
all this period shows a balance in height and weight in favor of the 
former. 

Perhaps the most original investigation in this field is that of Dr. 
Malling-Hansen, director of the institute for the deaf-and-dumb at 
Copenhagen; the measurements being made on the children of 
that institution ranging from nine to fifteen years inage. The 
weights of these children show three marked periods in each year : 
there is a period of maximum growth in weight extending from 
August to the middle of December, a period of mean growth in 
weight from then to the first of April, followed by a period of min- 
imum growth in weight back to August again. During the period 
of maximum growth in weight, the daily increase is three times as 
great as during the period of mean growth; and almost all that is 
gained in the latter period is lost in the period of minimum growth. 
With regard to height, these periods are equally evident though not 
coincident. In Copenhagen the period of minimum growth in 
height is from August to the end of November; the mean period, 
from then to March; and the maximum period, from March to 
August. Inthe maximum period the daily increase in height is two 
and a half times as great as in the mean period, and in the latter 
two and a half times as great as in the minimum period. 

The period, then, at which the general increase of the body is 
going on is from the end of March to December; and within this 
period there is a period of maximum increase in height and a 
period of maximum increase in weight. During the period of most 
rapid increase in weight, the increase in height is the slowest of any 
in that period, the times of mean growth of height and weight about 
coincide, and the period of maximum growth in height is a period of 
comparative rest for the weight. The height-periods begin and end 
about fifteen days before the weight-periods. The height first has 
a period of minimum growth, then a period of mean growth, then 
its maximum growth, and then suddenly falls back again to the 
minimum rate of growth. The weight, however, begins with a 
minimum rate of growth, passes at once to its maximum, and then 
slowly falls through the period of mean growth back to the mini- 
mum again. The growth in weight varies more than the growth 
in height. An increase of 1 centimetre of height corresponds to 
2.84 kilograms during the period of maximum growth in weight, 
but only to .48 ofa kilogram in the period of mean or minimum 
growth. The increase of weight in the maximum period is essen- 
tially a growth in stoutness, and the loss of weight during the 
period of minimum growth is a decrease in stoutness. In the 
period of maximum increase in height the increase in stoutness is 
at a minimum, and during the period of least increase in height is 
at a maximum. A practical lesson to be derived from the knowl- 
edge of these periods is to have as large as possible a share of the 
period of general greatest growth fall into the vacation-time; for 
then the body has less strain upon it, and is in general in the best 
condition for growing. The Swedes and South Germans are ac- 
cordingly right in giving their children two or two and a half 
months vacation, from July to the middle of September, thus in- 
cluding a good share of the greatest growth period. 

Dr. Malling-Hansen has also attempted to make out shorter 


periods of twenty-five and seventy-five days of variations in growth, 
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which he regards as due to the changes in the climatic conditions, 
but this is not as yet securely established. His study of the height 
reveals some very interesting points. It is well known that we are 
longer when we lie down than when we stand up, and this differ- 
ence may be as muchas a centimetre. So, too, after a long walk, 
when the weight of the body has compressed all those parts that 
furnish room for contraction, the height is smaller. Twenty-two 
boys, thirteen to sixteen years old, were measured at different times 
of day. During the hours of leisure, from 6 to 8 A.M., a boy lost, 
on the average, 4 millimetres in height ; while resting on the school- 
bench, from 8 to 9 o'clock, he gained .3 of a millimetre; during the 
instruction, from g to Io, he loses 1 millimetre ; during the recess, 
from Io to 11, the loss in height was 3 millimetres for each boy; 
from 11 to 12 during school-hours the body expands by 2 millime- 
tres, but in the next hour in school loses .4 of a millimetre; in the 
leisure time from 1 to 5 o'clock the body loses 3 millimetres. In 
‘general, from 6 A.M. to 5 P.M. there is a loss of 9 millimetres ; from 
5 to 9 P.M. there are variations; and from 9 P.M. to 6 A.M. there is 
a gain of 9 millimetres. These measurements were taken during the 
winter months. The daily variations in weight were also observed. 
From the end of the chief meal, at 2 P.M., until 9 o’clock, each boy 
loses .13 of akilogram, and from 9 P.M. to 6 A.M. there was a loss of 
57 of a kilogram: of this, .28 of a kilogram was due to perspira- 
tion and exhalations, and the rest to excretions. From 6 A.M. to 
I P.M. there was a gain of .11 of a kilogram, and dinner added .59 
of a kilogram. It is very much to be hoped that the custom of tak- 
ing a variety of this kind of measurements will become widespread, 
and systematic attempts be made to extend and collect such obser- 
vations, 


SCARLET-FEVER REPORT.'— IV. 


S. H. DuRGIN, M.D., Boston, Mass., health commissioner, re- 
ports that the law of Massachusetts requires reports of scarlet-fever 
to be made by both the attending physician and the householder. 
Boards of health should verify the diagnosis, and cause strict isola- 
ition and thorough disinfection tobe practised. Dr. Durgin believes 
that isolation can best be carried out in hospitals. Inasmuch as 
these measures are often successful in preventing the spread of the 
fever in schools and families, he thinks they would be equally effi- 
‘cacious in preventing its spread in acommunity. He thinks the use 
‘of drugs to prevent well persons from contracting the disease to be 
nonsense. 

Mary B. Moody, M.D., New Haven, Conn., relates the following 
incidents, which have come under her personal observation, as 
showing the communicability of scarlet-fever: 1. Two children re- 
ceived a call from a little playmate who was affected with scarla- 
tina. The disease was so light that it was not recognized for some 
days. The exposed children suffered from the anginose variety, 
but did not come down for six weeks. They were very ill, and at- 
tacked within a few hours of each other. 2. A young physician, 
male, called upon a lady directly after attending a scarlet-fever case, 
and without ablutions or change of clothing. She had unmistakable 
scarlet-fever two weeks later. Dr. Moody believes that in hypo- 
sulphite of sodium we have an agent which will protect well persons 
from contracting the fever when exposed. She says, ‘‘ Hyposul- 
phite of sodium in solution has appeared in two cases, at least, 
which came under my observation, to have sufficient protective 
power to enable a sister to attend the funeral of a brother dead of 
the disease, and to enter his two-roomed house, which was infected 
by it. She went against protest into what seemed certain exposure, 
was sixteen years of age. All the other children of the family had 
it, four or five of them within two months of the first case. The 
late Dr. Thomas F. Rochester of Buffalo related to his classes in 
college instances he had personally known where contagion of 
scarlet-fever was carried in clothing. One lady. wore a wrapper to 
assist in caring for the daughter of a friend where she was 
visiting, who was ill with scarlet-fever. When her visit was 
ended, she put the wrapper in her trunk and went to the house of 
another friend, who had a daughter about the same age of the one 
to whom she had recently ministered. There were no cases of 
scarlet-fever in the vicinity, nor had there been for a long time. 


1 Continued from Sczence of Jan. 13, 1888. 
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She wore the wrapper soon after her arrival. 
little girl sickened with scarlet-fever and died.” 

Fred. K. Smith, M.D., Calumet, Mich., says, “I have seen re- 
peatedly successive cases, occurring in families at intervals of afew 
days or one or two weeks, where it has apparently been communi- 
cated from one to another. In one case which I observed, a young 
lady, having a mild attack in Michigan at a place where it was epi- 
demic, went home to Ohio about two weeks after the beginning of 
the attack. Within two weeks after her return, her sister was 
attacked with the same disease, no other cases existing in the 
neighborhood at that time. The weight of evidence indicates that 
a scarlet-fever patient may communicate the disease to others for a 
period of six weeks from the beginning of the disease, and, if com- 
plete disinfection is not then accomplished, for an additional period 
from virus retained on the skin and clothing.” Dr. Smith thinks 
that placards should be affixed to houses in which scarlet-fever 
exists, and that the occupants should not be permitted either to 
make or receive visits. 

D. L. Phares, M.D., Agricultural and Mechanical College, Agri- 
cultural College P.O., Miss., narrates a case in which a gentleman 
spent about a week helping to nurse a case of scarlet-fever. When 
the patient died, he rode about twenty miles, taking his clothing 
with him, to spend some days with his sister and her children. In 
a few days the children took the disease, and part of them died. 
No other means could be discovered of taking the disease. 

W. W. Daniells, Madison, Wis., reports the following case: “A 
lady nursed her sister’s children in a house adjoining mine, and 
when she went home (after a thorough bath) wore no clothing that 
had been near the house where the sickness occurred; yet her own 
child, who had not been otherwise exposed, took the disease, the 
germs having been probably carried in the hair, which had not 
been cleansed.” 

Charles Schaffer, M.D., Philadelphia, Penn., reports the case of a 
young nephew of his, less than a year old, who contracted the 
disease in a house where a death had occurred three months before, 
and was supposed to have been disinfected. In another instance 
two children of a friend died from the disease after returning to 
their home several weeks after the recovery of another member of 
the family from the fever. 

Charles N. Chapin, Providence, R.I., superintendent of health, 
makes the following statement as showing the practice of the health 
department in that city: “ At present we placard houses; exclude 
children of household from school, Sunday school, etc. ; distribute 
circulars of information ; forbid public funerals ; and fumigate with 
sulphur. We should, in addition, fumigate all textile fabrics, etc., 
with steam, and have a hospital for the treatment of those cases 
which cannot be isolated at home. Our rules are fairly well com- 
plied with; and it is possible, that, if they could have been strictly 
enforced at the beginning of this epidemic in August, it might have 
been stopped. But I do not feel at all sure but that the only way 
to prevent the spread of this disease is to remove every case toa 
hospital, or else put a guard around every infected house, and pre- 
vent every possible contact with the community. I shall be 
pleased to give you the results of our efforts later in the season, 
whether they are favorable or not. Thus far the cases reported per 
week have been as follows :— 


Ina few days the 


August. September. October. 
= aS = a SSS 
Dattettereistosierctetelsterisiercteteise 6 13,20 27 BT OMT 7 2d r 8 15 22 29 
(CERES Goaoucoadoooadc0n. Q Goath 7 QO 9 18 os 49 58 56 37 34 


“Reports of cases should be made by physicians, because they 
are cognizant of the majority of cases, and because they can recog- 
nize the disease. Physicians should be licensed by State boards 
of health. The physicians should be paid for this service by the 
local government. When a physician is not employed (and perhaps 
in all cases), the head of the household should be obliged to report. 
This is the law in this State. But it is by the rules of the board 
of health in this city that the reporting by physicians is made com- 
pulsory. They are not, however, paid for this service. About 
ninety per cent of all cases are reported by physicians. We learn 
of the others through the assistance of school-teachers chiefly. 
Probably very few cases now escape us.” 
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John M. Scudder, M.D., Cincinnati, O., believes that scarlet-fever 
may be communicated by milk. He has traced one such instance, 
where the milkman’s children had the fever, and it was communi- 
cated to customers at the isolated points. He thinks this, however, 
is rare. Dr. Scudder further adds, “I had one case in which the 
disease was communicated five months after recovery, by playing 
with dolls and toys which had been locked in a drawer during that 
time. In another case, in the family of Mr. , the time was 
eleven months. There could be no mistake in either case. In an- 
other case the circumstances pointed to a contagion fourteen 
months old.” He thinks that boards of health should distinctly 
mark each house ‘ Scarlet-fever Within.’ 

A. P. Richardson, M.D., Walpole, N.H., sends the following case, 
which came under his observation: “ A child had scarlet-fever in 
Keene, N.H., and late in the stage of desquamation visited a friend 
in Walpole, N.H., slept with a child who died of malignant scarlet- 
fever a few days after, being sick only a few hours.” He adds, “I 
remember the mother of a child which had died of scarlet-fever sent 
some of the deceased’s playthings to a child in another family, the 
latter being sick with the disease soon after.” 

W.S. Strode, M.D., Bernadotte, Ill., writes, “In March, 1884, 
scarlet-fever was brought to Bernadotte by a family (resident) vis- 
iting another family six miles distant, in which a small child had 
just taken sick, said sickness being accompanied by a red rash. A 
little boy four years old of the above family, after a few days, took 
sick, the sickness being accompanied by a rash, not very prominent, 
and died in twenty-four hours from the time of the first symptoms. 
The physician diagnosed the case as diphtheria, and a number of 
children were permitted to see the corpse and attend the funeral. 
Two or\three days later, the remaining children (two younger) took 
sick with the same symptoms, and I was sent for, and at once 
proclaimed it scarlet-fever, and immediately set about to guard 
against its spread by having the school stopped, and all families 
that had been exposed isolated. There were nineteen cases that 
broke out with the disease, all in families that had been exposed to 
the first case. No more deaths, and not all the children in some of 
the families contracted it either, though exposed to it for days. I 
would say, that, at the time of the above epidemic, my family con- 
sisted of four children, aged respectively one, six, nine, and twelve 
years. I took ordinary precautions, after visiting the families in- 
fected, to guard against carrying to my own family or that of others, 
by changing my outside apparel at my office, washing, etc., and by 
going about in the open air for some time. My children did not 
become infected. Three weeks later, that is, after all the cases had 
recovered, it was again brought to town by a visiting family ; this 
family unknowingly being exposed to scarlet-fever on the train, and 
two children breaking out with it in two or three days after they 
arrived. But previous to this time the lady that the mother of the 
children was visiting put on her shawl, and came to my house, and, 
without removing her shawl, took my baby in her arms and held 
him for some time. In four days he broke out with a typical 
scarlet-fever rash; and in from four to seven days from this time 
the three older children of my family also broke out with it. The 
three children of this lady also had it, making nine additional cases. 
All recovered. By a strict quarantine the contagion did not spread 
any further.” 

G. P. Conn, M.D., Concord, N.H., member of the State Board of 
Health, says, “ In reply to your inquiries, allow me to say that over 
thirty years of dealing with scarlet-fever and kindred disorders has 
not convinced me that I know all about its origin or its develop- 
ment. On the contrary, I am constrained to add that I fear we 
have not solved the problem, nor are we likely to do so at present 
unless by accident. I have found so many instances where it could 
not be traced, and in other cases where oneina large family of chil- 
dren would have the disease while all others would escape, that I 
feel that my knowledge is hardly worth repeating. I do believe 
that there is a vast difference in the degree of cases, and that in 
some instances it arrives at a development where none unprotected 
will escape, while in other cases none will be made ill except the 
more susceptible. Unfortunately, the profession are not yet able to 
determine to which class a given case belongs, and therefore it is 
necessary to carefully isolate all in order to be sure.” 

George J. Engelmann, M.D., St. Louis, Mo., relates the following 
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striking cases: “ Mr. H., living in Belleville, Ill., had a child sick 
with scarlet-fever, bade the child good-by, drove fourteen miles in 
an open buggy to a farm, shook hands twice with a young lady 
there, and took dinner with the family. He saw no more of the 
young lady, but was busy outside with the father during his visit. 
There was no scarlet-fever in the neighborhood of this farm, yet 
that young lady, twenty-one years old, the youngest in the house, 
took the scarlet-fever, infected by Mr. H. The clothing of children 
who died from scarlet-fever in Denver was taken to the house of 
Dr. R. in St. Louis, after having been put away in camphor for the 
winter, and gave scarlet-fever to all of Dr. R’s children eight months 
after the decease of the children in Denver.” 

H. Hartshorne, M.D., Philadelphia, Penn., reports, “I know of 
no valid reason for believing that scarlet-fever ever arises, at the 
present time, except by contagion from a pre-existing case. I have 
no doubt whatever of the contagiousness of scarlet-fever ; although, 
as in the case of other communicable diseases, some persons ex- 
posed may escape being affected by it. Having withdrawn from 
the active practice of medicine, I cannot give precise details of such 
cases coming under my personal observation ; but they have been 
amply sufficient to ‘confirm me in a strong conviction on the subject. 
When a person who has had scarlet-fever ceases to communicate 
it, must depend partly on the measures taken — by repeated bath- 
ing, change of clothing, etc., after recovery—to remove all remnants 
of the eruption. When such care is taken, thirty days from the 
beginning of the attack ought to suffice. With average care, it had 
better be made forty days. I have had direct information of sev- 
eral instances in which a house, not disinfected after scarlet-fever 
had been in it, gave evidence of infection remaining in it several 
months after the recovery of the patient so affected in it. I believe 
(from the above-mentioned reliable information), that, without dis- 
infection, rooms are more liable to the retention of the contagion of 
scarlet-fever than persons who have had the disease. In populous 
cities the dissemination of scarlet-fever is apt to be so wide, and 
the means of communication so unavoidable, that no benefit is 
likely to result from requiring cases of it to be reported by physi- 
cians or others to boards of health. Boards of health, if such re- 
ports are received, should advise the sequestration of the patients 
as far as practicable, especially from other children, and, on their 
recovery, should insist on thorough disinfection. The spread of 
scarlet-fever could be diminished, at least, very much, by isolation 
of patients during the attack, disinfection of bedding, clothing, and 
rooms, etc., on recovery, and all measures of sanitary improvement 
(in cleanliness, ventilation, etc.) which lessen the prevalence and 
mortality of a// contagious, infectious, and epidemic diseases. I 
doubt very much whether any thing can be done, by the use of 
remedies or otherwise, to prevent well persons from contracting 
scarlet-fever when they are exposed to it. It is @ przorz improb- 
able, though not impossible. When a medical student, residing in 
a house in which there was scarlet-fever, I took belladonna for sey- 
eral days, and escaped the attack ; and I have known another instance 
of the coincidence of the use of belladonna with escape or expos- 
ure. But the contagion of scarlet-fever is more uncertain as to 
individuals, than that of measles or small-pox; that is, a greater 
number of those exposed to it may escape it than either of them.” 


THE TEACHING OF DRAWING. 


IN a paper on the teaching of drawing, read before the College 
of Preceptors by T. R. Ablett, Esq., and reported at some length 
in the Educatzonal Times, the educational value of the subject is 
brought out with a strength and clearness that render the paper 
of more than usual interest to our educators. Mr. Ablett con- 
sidered drawing simply as a means of education, and explicitly set 
aside any treatment of it as an accomplishment or as a training for 
artists. He pointed out that the mode of instruction in drawing, 
taken in this sense, would naturally differ from that followed when 
the production of artists was aimed at, and must be adapted to 
school-children most of whom have no special aptitude, and little 
time for practice. To raise drawing to its proper position, we must 
prove that it is one of the bases of education, and should be taught 
to all children, whatever their future vocation. Wemustalso prove 
that it can be taught by collective methods as readily as arithmetic 
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or reading. The speaker then summarized the educational advan- 
tages of drawing, as follows: I. It brings into active use certain 
faculties and powers of the mind, which can be reached to an equal 
extent in no other way. For example: correct ideas of proportion 
and scales are developed, the graphic memory is improved, ac- 
curacy in observing is promoted, the powers of description are in- 
creased. Although drawing is a universal language, yet few are 
able to use it. II. Drawing facilitates the acquirement of the 
simple elements of education. For example: spelling demands a 
power of remembering the look of words, since in English the 
sound is not always a trustworthy guide. The improvement of the 
graphic memory will aid in learning to spell. Again: a child may 
be taught to draw before it is possible or desirable that he should 
learn to write. The pen is the worst of drawing-tools, and should 
not*be the first to be put into the hands of children. The earlier 
use of simpler drawing instruments will facilitate learning to write. 
Again: drawing teaches the arithmetic of space, as hguring teaches 
the arithmetic of numbers. There is no reason why the child 
should be taught one and not the other. The arithmetic of space 
may be taught as soon as a child can use a ruler and can under- 
stand something of drawing to scale. Furthermore, facts which in 
figures make no appeal to the mind can be readily grasped by 
means of drawing, especially if these are made by the pupils them- 
selves. In all these ways drawing actually improves the mind’s 
capacity for learning other subjects. 

As a rule, the teaching of drawing is in a very backward state ; 
for art teachers, so called, as a rule are poor teachers, and the 
whole instruction in this branch has been hampered by the prev- 
alent belief that no one should learn drawing who has not a special 
talent for it. Then, too, collective methods of teaching have not 
been properly developed. To accomplish the last-named object, it 
is essential that the members of the class be so arranged that each 
one can have approximately the same view of the object to be 
drawn. Object-drawing is the most difficult branch of the subject 
to be taught collectively, but it can bedone. For good class-teach- 
ing of object-drawing, three vital principles must be observed : (a) 
the object must be a large one, that all can easily see ; (4) all mem- 
bers of the class must obtain approximately the same view of the 
object ; (¢) the teacher must be acquainted with class manage- 
ment and with the subject, and able to demonstrate principles and 
methods with ability and enthusiasm. 

Mr. Ablett then presented the pedagogic aim of drawing in the 
different grades. In Class 1 it is, (1) to develop accurate observa- 
tion, (2) to connect writing and drawing, (3) to ward off color-blind- 
ness, (4) to cultivate the perceptions, (5) to teach outline-drawing 
from real objects which present no difficulties in foreshortening ; 
in Class 2, (1) to call attention to the difference between the real 
and apparent forms of simple objects and curves, (2) to cultivate 
the graphic memory, (3) by the dictated drawing to insurea knowl- 
edge of art terms and give facility in working from. verbal instruc- 
tions ; in Class 3, to teach the leading principles of drawing in out- 
line from the things of every-day life; in Class 4, to develop a use- 
ful power in drawing from rounded objects (plants and casts) that 
will serve as a stepping-stone between drawing from simple objects 
and drawing from the antique; in Class 5, to give a knowledge of 
shading from real things (this will assist the pupil materially in ac- 
quiring the principles of painting, should he ever want to do so) ; 
in Class 6, to enable those who have passed through the preced- 
ing classes to begin the study of the higher branches of art. 

From the character of the discussion that followed Mr. Ablett’s 
excellent paper, it is easy to see that the English schoolmasters are 
far behind our own, so far as understanding and appreciating draw- 
ing are concerned. 


CASE SCHOOL OF APPLIED SCIENCE. 


LEONARD CASE, the founder of Case School of Applied Science, 
was one of the few wealthy men who continue in after-life the liter- 
ary and scientific work begun in college. Inheriting a large estate, 
he was relieved from the necessity of turning his acquirements to 
account in making a living, but he was nevertheless a lifelong 
student. He was one of a group of young men, who, under the 
leadership of the famous Dr. Kirtland, formed the Cleveland Natu- 
ral History Society, and accomplished such excellent work, as is 
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shown by their publications, and by the large collections now in the 
rooms of the society. 

In general literature he was a careful student, and he was a 
writer of marked ability. His natural tastes, however, led him to 
give most attention to mathematics and natural science. 

Prizing education and culture, he determined to do what he could 
for their advancement. His first gift to Cleveland, in pursuance of 
this idea, was Case Library, —a splendidly equipped and endowed 
institution, and, by the courtesy of its trustees, a valuable adjunct 
to the School of Applied Science. The magnitude of this public 
benefaction was, however, far surpassed by his later and more 
munificent gift for the school. 

His deep interest in his favorite studies led him to desire that 
others should have an opportunity to pursue them under even more 
favorable conditions than he himself had enjoyed, and to that end 
he determined to found and endow a scientific school of high 
grade. 

On Feb. 24, 1876, he executed a trust deed, setting apart certain 
lands to endow a scientific school in the city of Cleveland. In the 
trust deed he directed the trustee, Henry G. Abbey, “to cause to be 
formed and regularly incorporated under the laws of Ohio, an in- 
stitution of learning, to be called the ‘Case School of Applied Sci- 
ence, and located in said city of Cleveland, in which shall be 
taught, by competent professors and teachers, mathematics, phys- 
ics, engineering (mechanical and civil), chemistry, economic geol- 
ogy, mining and metallurgy, natural history, drawing, and modern 
languages. . . . And without intending to make it a condition or 
limitation of this conveyance, or any binding restriction upon the 
power of such trustees, the said grantor does hereby recommend 
to them to hold said property without alienation, and apply the 
rents, issues, and profits thereof to the uses and purposes above, 
and that the expenditures for such institution be not permitted to 
exceed the annual income derived from said property.” 

The value of the property thus dedicated to the cause of scien- 
tific education was about a million andahalf dollars. It consists of 
real estate, a considerable part of which is centrally located in the 
city. One parcel is the City Hall Block, including both the build- 
ing and the land; another is an entire block of land cornering on 
the City Square; and still others, of blocks of land less centrally 
located. The trustees have followed the recommendation of the 
donor, and have adopted the policy of leasing the land, so that a 
secure and increasing income to the school is assured. 

After the death of Mr. Case, Jan. 6, 1880, the school was incor- 
porated, and in 1881 instruction was begun in the old Case home- 
stead near the City Square. The addition of new departments of 
instruction, and the rapid accumulation of apparatus and appli- 
ances for the laboratories and class-rooms, soon rendered more 
ample accommodations necessary. An admirable site was pro- 
cured for the school on Euclid Avenue, opposite Wade Park; a 
commodious building was erected from designs by John Eisenman ; 
and in the fall of 1885 the school took possession of its new quar- 
ters. 

On Wednesday, Oct. 27, 1886, the new building and all of the 
valuable collections it contained were destroyed by fire. The 
trustees and faculty of Adelbert College generously offered rooms 
for the use of the school in a dormitory building standing very near 
Case School, and recitations and lectures were resumed on the fol- 
lowing Monday, work having been suspended but three days. A 
temporary laboratory was erected for immediate use, instruments 
and apparatus were procured for the class-rooms and laboratories, 
and the work of the classes proceeded with comparatively little in- 
terruption. 

The school is greatly indebted to the well-known mechanicians, 
Warner & Swasey, the Brush Electric Light Co., and several cit- 
izens of Cleveland, for valuable assistance in refitting the labora- 
tories, and in replacing the library and the collections in geology, 
mineralogy, etc. 

Meanwhile the reconstruction of the burned building was pushed 
as rapidly as possible. The trustees, with characteristic Western 
energy, ordered its reconstruction before the fire was entirely extin- 
guished, and the contractor began work while some of the stones 
were still too hot to handle. 

The building, as. left by the fire, consisted of bare walls, badly 
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broken, with some of the dormers and gables still standing in a 
damaged condition. Upon inspection it was found necessary to 
take down all above the main cornice, and about half of the walls. 
The material of the walls below the cornice was found to be in 
such good condition that all of this work was replaced according 
to the original design, except the tower. The entrance to the tower, 
not being badly damaged, was taken down, and replaced with only 
a slight alteration in the roof. The tower and every thing above 
the plancier of the main cornice are of different design from the 
corresponding parts of the original building. Before any new work 
proceeded, the board of trustees, in connection with their architect, 
Clarence O. Arey, discussed each point, so as to obviate as far as 
possible the defects that had been found in the former building. 

The outside walls of the building are a combination of rock-faced 
ashlar and brick backing, except in the dormers, which are of solid 
stone. The stone used is Amherst, O., sandstone. Allof the par- 
tition walls are of brick. The floors were formerly of wood, but 
are now to be thoroughly fire-proof,—of iron girders and tile 
arches. The roof was formerly of light timbers close together. 
Now it is built of heavy timber, according to the ‘slow-burning ’ 
method of construction, and is slated with Maine slate. The flash- 
ings and gutters are all of copper. The ridge-rolls, and front and 
under faces of the upper mouldings of the cornice, are of galvanized 
iron. This is used only where it is easily replaced or very little 
exposed. The tower is now temporarily roofed with a flat, pitched 
roof at the top of the stone-work, and only part of the carving shown 
in the drawing is completed. 

A general view of the reconstructed building is shown in the ac- 
companying illustration. It has a ground plan 161 by 92 feet, and 
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consists of three stories besides the basement and attic. The base- 
ment is arranged for heavy.machinery, laboratories, and workshops. 
The remainder of the building is designed for class-rooms, draw- 
ing-rooms, and cabinets for collections, etc. The boiler-room is 
outside of the walls of the building, to avoid danger from fire or 
explosion. The chemical laboratory, which also contains the fur- 
naces for assaying, is in a separate building. Every precaution has 
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been taken not only to render the building fire-proof, but to keep 
fire entirely out of it. 

The educational interests of the school have been carefully at- 
tended to. The school is well organized, and is supplied with a 
strong corps of professors. 

The preparation required for admission is such as is given by the 
best high schools and academies. The studies pursued in the 
school consist principally of modern languages, mathematics, nat- 
ural history, natural science, and engineering. The school provides 
courses leading to the degree of bachelor of science (B.S.) in civil 
engineering, mechanical engineering, mining engineering, electrical 
engineering, physics, and chemistry. While advanced theory oc- 
cupies an important place in all of the courses, the methods of in- 
struction incline decidedly towards the practical. Laboratory, 
shop, and field work are prominent features of the various courses. 

Original investigations both by professors and students are con- 
stantly in progress in the various departments, and some of the 
published results are valuable contributions to the advancement of 
science. Just at the present time scientific men are deeply inter- 
ested in some investigations now in progress in the school, prelim- 
inary statements in regard to which have already been published. 

The city of Cleveland affords unusual advantages for a scientific 
school. It is an important railroad centre and lake port, and offers 
excellent opportunities for studying the various engineering prob- 
lems connected with transportation. It is the centre of extensive 
mining and manufacturing interests. It has chemical works, steel- 
works, rolling-mills, furnaces, forges, machine-shops, and manufac- 
tories of electric machines and appliances, and of various other 
sorts. These, in many cases, are the most extensive of their kind 
in this country, and their variety is noteworthy. Almost all varie- 
ties of engineering structures and of manufacturing processes can be 
seen in the city, and are available for examination and study by the 
students. These advantages, and their influence in insuring the 
prosperity and usefulness of the school, were fully appreciated by 
Mr. Case, and had no slight weight in influencing him to found the 
school. 


ETHNOLOGY. 
Prehistoric Researches in South-eastern Spain. 


Two Belgian engineers, Messrs. Siret, are about to publish the im- 
portant results of their extensive archeological researches in Spain, 
which extend over the coast from Carthagena to Almeria. The oldest 
remains belong to the neolithic period. There is not a trace of 
metal to be found in these ancient habitations. The implements 
consist of polished axes, perforated shells, pottery, grinding-stones, 
chipped flints, and primitive walls of stone. In another class of 
sites which belong to a more recent period, remains of copper and 
a few bronze implements were found. The inhabitants lived in 
stone houses, the stones being cemented by earth. Flint implements, 
particularly arrow-heads and knives, ornamented pots, bone points, 
and numerous copper celts, were found in the houses. Cremation 
was practised to a considerable extent by the people of that period. 
Copper ores and scoriz proved that they practised the art of smelt- 
ing. 

In a later period fortified villages, with walls made of stone and 
mud, were built on the tops of the hills. In the space surrounded 
by the walls, the ruins of burnt houses, implements, remains of 
grain which was kept in clay pots, cloth made of broom, and hand- 
mills, were found. Flint was used only for making saws. The 
dead were buried in natural caves, or in stone boxes under the 
houses or near them. 

At the end of the copper period the inhabitants still lived on the 
tops of steep hills, in fortresses. The implements consisted of the 
same material, but, besides, moulds for casting copper, ivory, gold, 
and silver were found. Over twelve hundred graves belonging to 
this period were opened. All of them were situated in the houses, 
and consisted either of small chambers of stone, of stone boxes, or 
of huge clay pots with rounded bottom and wide mouth. The largest 
of these are over three feet long and two feet wide. The skeletons 
are doubled up, hands and knees being pressed against the chin. 
Sometimes husband and wife are found in the same urn. The 
study of this vast amount of material will be highly interesting. 
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Virchow points out that part of this ancient culture is probably due 
to Phcenician influence (Zeztschr. fur Ethnologze, 1887, No. v.). 


PREHISTORIC SKATING. — As is well known, the art of skating 
is a prehistoric one. In many parts of Europe bones of domesti- 
cated animals have been found which had been used as skates or as 
runners of small sledges. It is of considerable interest to learn that 
' similar implements are found still in use in several parts of northern 
Germany. In the /ournal of the Berlin Ethnological Soczety, 
sledges are described which consist of a board resting on the bones of 
a horse. But, besides this, skates are used the runners of which 
consist of the lower jaw of cattle, the curvature of the lower side 
serving admirably the object of the skate. 


BOOK - REVIEWS. 


The Early History of the English Woolen Industry. By W. J. 
ASHLEY, M.A. Baltimore, American Economic Association. 


“I CANNOT but be sensible,” says the author, “of the honor 
which the American Economic Association has done me by permit- 
ting me to join in their work.” The members of the association 
might say in reply, that they are sensible of the honor which Mr. 
Ashley has done them in consenting to take part in their work. 
The co-operation of English and American students in economics 
is most encouraging; at least, we on this side of the water appre- 
ciate very highly such papers as the one which forms the subject 
of this notice, or as lately appeared in the Quarterly Journal of 
Economics from the pen of Professor Foxwell of Cambridge. 

There are two points of interest in the preface to this mono- 
graph. In the first place, Mr. Ashley explains, very properly we 
think, the revival of economic studies in the United States. This 
country, he says, “exhibits the forces of competition and capital 
working on a larger scale than elsewhere, and in a freer field, un- 
crossed by any of the influences of decaying feudalism.” England 
is no longer “the classic land of capitalistic production,” as Karl 
Marx once called her: that honor now belongs to the United 
States. Itis, then, chiefly because economic questions have lately 
come to be of such importance, that Americans are studying them 
with earnestness ; and it is because the field offered for their solu- 
tion is comparatively free that European peoples regard that study 
with peculiar interest. But, in the second place, our author cau- 
tions American students against being too greatly influenced by 
the teachings of German universities. ‘No observer of German 
thought,” he says, “can fail to see, that, though most vigorous 
within its range “s range is exceedingly narrow. German writers 
seldom realize the atmosphere of individual initiative in which Eng- 
lish and American thought moves.” And he adds, ‘“ American 
teachers will be compelled, by the traditions of their country, the 
needs of their pupils, and the criticisms of their opponents, to give 
due weight to the forces of competition and to the arguments of 
more recent English economists.” This view is certainly correct. 
There is a radical difference between the German and the Ameri- 
can. Whether we consider political or industrial affairs, the closer 
we observe, the more strongly do differences impress themselves 
upon our minds. German thought does not fit American affairs. 
The only lesson of abiding importance brought from the universi- 
ties on the continent pertains to methods of investigation. 

Turning now to the monograph itself, we find it to be an emi- 
nently satisfactory sketch of the history of the English woollen indus- 
try from earliest times to the period of the great inventions. The 
peculiar interest in such a sketch lies in the fact that the history of 
the woollen industry fairly represents the development of all indus- 
tries. Whether we consider the relation of artisans to early local 
government, or the internal organization of trades, or the social and 
political influence of changed methods of doing work, we find a 
true picture in the history of the woollen industry. The author 
divides his sketch into four parts. He first treats of the establish- 
ment of the guild system ; second, of the education of the English 
workman by the importation of foreign skilled workers; third, of 
the rise of the merchant class; and, fourth, of the growth of the 
domestic system. For us in this country the part which treats of 
the separation of the merchant class from the main body of work- 
ers is perhaps the most instructive. Americans pride themselves 
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on being cosmopolitan, and it is true that their love of travel makes 
them familiar with the existing habits and customs of many peoples ; 
but when it comes to history, their minds are essentially provincial. 
They are prone to regard the nineteenth century, out of which 
their minds have never travelled, as the natural and therefore the 
permanent order of society. Their conservatism is, on this ac- 
count, unreasonably strong. It would be a good thing if every 
business-man could be brought to see that there once existed a 
successful industrial society, in which a separate class of traders 
was not known. They then might regard with less suspicion cer- 
tain tendencies in modern times looking towards further industrial 
changes. 

But professed students of history, as well as business-men, will 
find in this monograph much instruction. It is a common error to 
say that machinery and steam-power are responsible for the crea- 
tion of a clearly defined laboring-class. Mr. Ashley shows that 
such an assumption is not correct. His sketch closes with the 
establishment of the ‘domestic system’ of industry, but the lib- 
erties and rights then exercised were very nearly the same as those 
which laborers now enjoy. It needed only the great inventions to 
fully establish the ‘factory system’ as we now know it, and to 
bring about the era of great industries. Failure to recognize that 
the social position of the workman was quite the same before and 
after 1760 is responsible for many misinterpretations of industrial 
history. 

In closing we can only say that American students are always 
grateful for reliable information on English industrial history. 
They feel that the society with which they deal is as much the re- 
sult of English life during the middle ages as is English society it- 
self. But this they cannot study at first-hand, because of paucity 
of material, and on that account they read with eagerness all that 
English scholars may write upon the subject. Mr. Ashley, then, 
has the thanks of American students for his excellent monograph 
on the English woollen industry. H. C. ADAMS. 


A Plea for the Training of the Hand. By D. C. GILMAN, 
LL.D. 


Manual Tratning and the Public School. By H. H. BELFIELD, 
Ph.D. New York, Industrial Education Association. 8°. 


Primary Methods. By W. N. HaILMANN, A.M. New York, 


Barnes. 12°. 


Industrial Instruction. By ROBERT SEIDEL. 
K. Smith. Boston, Heath. 12°. 


The Manual-Training School. By C. M. WooDwarpD, Ph.D. 
Boston, Heath. 8°. 


EACH one of these books bears evidence in its own way to the ed- 
ucational Zeztgezs¢. Eachone, had it appeared ten years ago, would 
have appealed to perhaps a few score readers: it is safe to say that 
at this time they will be read by thousands. Educational thought 
and educational practice are in motion. In all parts of the country 
and in all grades of schools the signs of progress are seen and its 
effects are felt. The dominant trait of this progress is a demand 
for reality in education, for practicality in the widest and best sense 
of the word. Teach the child to know not merely words, but 
things, objects; teach him-not merely to know, but to use and 
apply what he knows. Teach him literature, teach him arithmetic, 
teach him geography, and so on, but also teach him something 
about the busy, active life of which he is so soon to form a part. 
Teach him not only to perceive and toremember, but to compare, to 
judge, to execute, to manage. This, if its opponents did but know 
it, is the philosophy of manual training ; and because this philosophy 
is so certain and so sound, the manual-training movement is carry- 
ing every thing beforeit. The best educational thought of the coun- 
try is enlisted in its service; and its advocates are making rapid 
and successful progress, while its handful of vociferous opponents 
are asserting that it is useless, crude, and destructive of the school. 
The success of manual training, and the thought and inquiry it has 
aroused, call for a literature. All of the books whose titles are 
given above are in answer to this call. 

The first is a handsomely printed pamphlet, the first of a perma- 
nent series of educational monographs to be issued under the editor- 
ship of the president of the Industrial Education Association of 
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New York. That association is the recognized centre of the man- 
ual-training movement, and in these monographs we may expect to 
find some able expositions not only of manual training, but of other 
educational subjects. Wenotice that Sir Philip Magnus of London, 
Professor Paulsen of Berlin, Professor Sluys of Brussels, Dr. 
Hannsk of Vienna, Professor Salicis of Paris, Oscar Browning of 
Cambridge, Colonel Parker of Chicago, Dr. Channing of Harvard, 
Superintendent Mac Alister of Philadelphia, Dr. A. G. Haygood of 
Georgia, and Dr. Wey of Elmira, are on the announced list of 
contributors; and we await from their pens some of the best edu- 
cational writing, in a convenient and inexpensive form, that has 
ever been printed in this country. 

The present issue is a double number, and the two papers com- 
plement each other. President Gilman writes in an easy, graceful 
way of the training of the hand, and puts his argument so simply 
that the veriest novice in educational matters should be able to un- 

_ derstand it. His summary of the principles of manual training (pp. 
11-13) is very comprehensive, as is the following concise summary 
of the whole question: “ Manual training is an essential part of a 
good education, whether that education be restricted to the common 
school or carried on to the highest discipline of technical schools 
and universities” (p. 13). 

Dr. Belfield of Chicago, whose paper forms the second part of 
the number, makes a powerful argument on the practical side, for 
the introduction of manual training into the common school. He 
is able to show from his own experience that better progress is 
made in other studies with manual training than without it. This 
is the natural result of the intellectual tonic administered by manual 
training, as well as of its harmonious development of all the facul- 
ties. For the student or teacher who is making a study of manual 
training, this first number of the Educational Monograph Series is 
the best possible introduction to the subject. 

Dr. Hailmann is a gentleman who has written much, and on the 
whole well, on education. He is a student and translator of Froe- 
bel, and a firm believer in kindergarten methods. In his preface 
he expressly states that the present work is issued in response to 
the growing demand among primary teachers for ‘ busy work’ and 
‘kindergarten methods.’ The book is eminently practical, and, so 
far as it goes, gives an excellent manual-training course for the 
primary school. We will only say that clay can be used more than 
the author provides for, and that drawing is the very foundation of 
manual training. The latter fact seems to have escaped Mr. Hail- 
mann’s attention while he was engaged on this book. 

‘Industrial Instruction’ is a translation from the German of 
Robert Seidel, by Miss Smith of Oswego Normal School. It is a 
philosophical treatise on manual training, and yet it is sufficiently 
easy of comprehension to be of assistance to all teachers. An un- 
fortunate disjointedness of style, the usual attribute of German 
writing, mars the book, but the translator seems to have worked 
hard to counteract the effect of this. The second chapter, which 
is entitled ‘ Errors, Contradictions, and Inconsistencies of the Op- 
ponents of Industrial Instruction,’ is respectfully commended to the 
attention of the secretary of the Massachusetts Board of Education 
and the superintendent of schools at Worcester, Mass. ; for both of 
these gentlemen are not only utterly in the dark about manual 
training, but they are using their influence on the platform and in 
educational journals to keep others in the same condition. Seidel 
shows that the sort of industrial instruction which such persons de- 
claim against has for its aim “ principally the development of certain 
kinds of manual skill, partly by this means to promote domestic 
industry, partly to prepare for a later profession, to supply trained 
strength to hand-labor, and thus to elevate it.” All sane men who 
know any thing of public schools unite in insisting that instruction 
of this sort must not be permitted to find a place. But this in- 
struction is diametrically opposed to that which the advocates and 
expounders of manual training are upholding. Their manual train- 
ing is educational, not technical: it develops the judgment and 
reason, not the power of imitation. Inasmuch as the opponents of 
manual training in this country seem to be unable to distinguish 
it from technical instruction, we hope that they will read Seidel’s 
book. Every possible confusion that they can fall into is there 
explained, and every possible objection that they can raise is there 
answered. 
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Dr. Woodward's book is not so satisfactory, but it has a value of 
its own. It deals with the manual-training school only, considered 
as a separate institution. This it discusses in full detail, and the 
theory and practice of the work done at St. Louis are clearly pre- 
sented. Much of the information as to cost and character of equip- 
ment is that which is frequently called for at this time by the school 
authorities of cities where manual training is being introduced. 
Almost half the book, however, is given up to Dr. Woodward's 
various addresses, some of them delivered fifteen years ago. No 
attempt’seems to have been made at editing them, or striking out 
redundancies and inconsistencies. However forcible they may 
have been when delivered, they lose much in the present arrange- 
ment. 

We would close as we began. All of these books are valuable 
and suggestive. All of them should be widely read, especially by 
teachers and by parents who have children to educate. All of them 
approach manual training in the right spirit and with intelligence. 
The insight of the authors is sufficient to guard against any such 
ludicrous presentation as that given by Mr. Love in his ‘ Industrial 
Education,’ a book which we had occasion to notice a few months 
ago (Sczence, x. No. 247). Taken together, they would form an 
excellent beginning for a library on manual training. 


La Psychologie Phystologigue. Par G. SERGI. From the Italian 
by M. Mouton. Paris, Felix Alcan, 1888. 8°. 


THE flourishing condition of science in Italy has of late been the 
subject of frequent remark. The universities have filled their chairs 
with a new generation of men, well schooled in the best methods 
that the continent can offer, full of enthusiasm for their special pur- 
suit, and gifted with a taste for original research as well as with a 
comprehensive appreciativeness for the work of others. As the re- 
sult, there have been appearing from the press of Italy many very 
valuable contributions to all departments of science, and, what is 
especially noteworthy, publications tracing distinct novel lines of 
thought. This has made all scientists look more carefully into the 
Italian periodicals ; has set Frenchmen, Germans, and Englishmen 
to translating their books ; and promises to make a knowledge of 
Italian quite as requisite a possession for the scientist as a knowl- 
edge of French and German. 

In the scientific study of mental phenomena the Italians stand in 
the foremost ranks. They have developed a school of criminal 
anthropology, setting forth the true nature of the criminal as an 
aberrant form of humanity, that has gained a world-wide recogni- 
tion. Their studies of the insane are full of ingenious methods 
and suggestive results. Some of the best work on the localization 
of function in the brain has been done in Italy. It is, then, not sur- 
prising that they see in experimental psychology the completion of 
the circle of the sciences, and do all in their power to develop and 
spread its teachings. Nothing could better illustrate the truly ad- 
mirable character of their work than this manual of psychology. 
The author is professor of anthropology in the University of Rome, 
but his conception of anthropology is broad enough to include an 
intense interest in all that pertains to the human mind. The vol- 
ume is written in an entirely modern spirit, and is quite different 
from the type of text-book that prevails in our colleges. 

Perhaps no easier method of indicating the character of its con- 
tents could be pursued than that of réswmézng the table of con- 
tents. It begins with a terse description of the physiological ele- 
ments of which the body is composed, with a special description of 
nerve cells and fibres. Then follows a chapter on the objects of 
psychology, showing its very intimate connection with physiology 
and the insensitiveness with which the unconscious shades into 
consciousness. There is no attempt at abstract, pure distinctions, 
but a straightforward account is given of what it is that a student 
of psychology must know and be interested in. Then sensation is 
treated, and covers nearly a hundred pages. After a general con- 
sideration of what sensibility implies, follows a more than usually 
good and full account of the facts summed up by the psychophysic 
law. Then the special senses are treated, though not at as greata 
length as might be desired ; a surprisingly large amount of informa- 
tion, however, is expressed in a very few pages. This section is 
concluded by an interesting chapter on the interpretation of sensa- 
tions. The next part of the book deals with the intellect, and be- 
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gins with a description of its anatomical basis. Then follows the 
portion most similar to current text-books of psychology upon rea- 
soning and ideas, but treated with a scientific appreciation of its 
import not too frequently met with. A very detailed analysis of 
the theories attempting to explain the perception of space and time 
concludes this portion of the book. The third portion of the book 
gives a convenient account of the facts of consciousness, the laws 
of the association and reproduction of perceptions, a clear account 
of the experiments upon the time occupied by the simpler psychic 
acts, and of the phenomena of unconscious mental action. The 
fourth part deals with the feelings, and is perhaps too long in pro- 
portion to the rest of the work. Here the anthropologist speaks 
out most strongly, and much matter is inserted not usually consid- 
ered of prime importance in a text-book. The division of topics is 
into the individual, the individuo-social, the social, and the esthetic 
sentiments. The final portion of the book is devoted to the will, 
and gives a good though brief description of the various kinds of 
movements, of the expression of the emotions, of the development 
of will, and discusses from a psychological point of view the prob- 
lems of free will and of responsibility. 

It will be seen that the order of topics is somewhat unusual, but 
the merit of it can be tested only by actual trial as a text-book. 
The especial merits of the work consist in the brevity of its state- 
ments; in the complete absorption of the scientific method of view- 
ing mental facts, and thus avoiding the fault most common in 
American psychological text-books of introducing the facts of 
experimental research, but leaving the whole topic unenlivened by 
a rejuvenating scientific interest ; and in the skill and care of its 
presentation. 

The Italian edition’ of the work was published in 1879, and, 
though the French edition has been revised, it has not derived the 
full benefit of the most recent studies, though this is in many cases 
no serious omission for a work of this kind. The object of writing 
the book, the author tells us, was to spread the knowledge of the 
modern methods of psychological research in Italy. If the students 
of the Italian colleges can use such a text-book as this intelligently, 
they must have a sounder scientific training than can be expected 
from the ordinary junior or senior of American colleges. This is 
the most serious fault of the book; or it would be, at least, for an 
English book of the kind. Its brevity has made it technical, and 
the uncertain character of several of the topics most fully treated 
requires a well-trained student, under the care of a skilful teacher, 
to insure its appreciation. 
less devoted to the exposition of a scientific psychology, recently 
published, it can, without hesitation, be said, that for the best 
selected information, most conveniently and pedagogically expressed, 
no better four hundred and fifty pages can be found than those of 
Professor Sergi’s book. 


NOTES AND NEWS. 


FOR a number of years the deficiency in the production of 
mulberry-silk has drawn the attention of sericulturists to the rear- 
ing of the wild silkworms of India, China, Japan, America, and 
other parts; and a great many reports have been published on 
these wild silkworms, some of which are already bred in a state of 
domesticity or semi-domesticity. Reports on this subject have ap- 
peared during a succession of years in the Journal of the Soczety 
of Arts, London; the Extomologzst, London ; the Bulletin de la 
Soctétéd Acclimatation de France, Paris; and the /szs, Berlin. Many 
of these wild silkworms produce silk of great strength and beauty, 
and could all be profitably utilized, if bred in their native lands, on 
a large scale. Specimen cocoons, and carded and reeled silks of 
about twenty different species, have been sent to the Société d’Ac- 
climatation, and they will be exhibited in the Paris International 
Exhibition of 1889, together with specimens of the moths and pre- 
pared larve of the various species. As it is highly important that 
this exhibition should be as complete as possible, Mr. Alfred Wailly 
of Tudor Villa, Norbiton, Surrey, Eng., has been requested by the 
Société d’Acclimatation to send all new specimens he can collect 
from abroad. He is therefore desirous that sericulturists, entomol- 
ogists, and all persons wishing to contribute to the formation of 
this large and interesting collection of the wild silkworms of the 
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world, should communicate with him, and he requests them to: 
kindly send him, in small or large quantities, specimens of live 
cocoons, with names of food-plants for each species, whenever 
possible, and also specimens of the moths. Live cocoons, which 
are specially required for the rearing of the species, should be sent 
to Europe from October till about the end of March, according to. 
distance: when sent later, especially when sent from tropical 
regions, the moths generally emerge during the voyage, and all is. 
lost. 


— Some large plumb-line deflections have been brought to light 
in the Hawaiian Islands, amounting in several cases to almost a 
minute of arc. During the past year fourteen latitude and three 
gravity stations have been occupied on the principal islands of the 
group. Gravity was determined by pendulum observations at the 
base and summit of Haleakala (ten thousand feet elevation), and 
also at Honolulu, thereby connecting this work with the work of 
1883 done by the United States Solar Eclipse Expedition. About 
fifteen hundred measures of latitude were made, being an average 
of more than a hundred measures for each station. The greatest 
number of pairs observed on any one night was seventy-five. Four 
stations were made on the island of Hawaii, and as near as practi- 
cable they were placed north, south, east, and west of Mauna Loa, 
the active volcano. One latitude station was also made on the top 
of Haleakala. The expense of the work was borne by the Hawaiian 
Government Survey, and the stations were selected by the surveyor- 
general, Prof. W. D. Alexander. The necessary instruments were 
loaned by the superintendent of our Coast and Geodetic Survey. 
Mr. Preston, who made the observations, estimates about a year 
for their complete reduction and discussion. 


— With the object of considering well the various forestry needs 
of Michigan, the last Legislature enacted a law making the mem- 
bers of the State Board of Agriculture an independent forestry 
commission. In accordance with this act, the commission will hold 
a forestry convention at Grand Rapids, Jan. 26 and 27, for the pur- 
pose of gathering and disseminating information, and helping to. 
awaken an interest in this important subject. 


—Rev. Ebenezer V. Cooper, missionary at Huahine, Society 
Islands, has communicated to the Saz Franczsco Bulletin the death 
of Andrew Garrett asfollows: ‘‘ Andrew Garrett, a celebrated con- 
chologist, died at his residence on the island of Huahine, Society 
Group, South Seas, on the 1st of November, 1887, in the sixty-fifth 
year of his age. For some months past he had suffered from a 
severe form of cancer in the face, which attack brought about his 
death. Mr. Garrett was the third child in a family of fourteen, and 
was born on the gth of April, 1823, in Beaver Street, Albany, N.Y. 
His mother was one Joanna van Neau Companeaux, a native of 
Belgium, of good education, and speaking several languages ; his. 
father being a Francis Garrett, a native of Canada. Both 
parents lived to old age, the mother attaining seventy-two years. 
and the father eighty-four years. The early life of Andrew 
Garrett was spent in Vermont State, where he very soon mani- 
fested a decided scientific turn of mind. On one occasion, at eight 
years of age, he left home without warning, to visit a museum 
some hundred miles away, which having accomplished, he returned 
home again in safety. He had a great fondness for travel; and to 
satisfy the longing, he went to sea at the age of eighteen. As a. 
shell-collector he made his first acquaintance with the South Pacific 
in 1848, and in 1852 he ultimately adopted that island-studded 
ocean as his special field of research. Since that time Mr. Garrett 
has visited almost every island of note in the various groups of the 
South Pacific, spending considerable time in each group. His 
studies not only embraced shells of the marine, fresh-water, and 
land orders, but also birds, fishes, and other objects of natural his- 
tory. He was also a botanist. For one period of ten years he was 
professionally engaged in the interests of the Goddefroy Museum, 
Hamburg, during which time was published ‘ Andrew Garrett's. 
Fische der Siidsee,’ in six parts, edited by Dr. Albert Giinther of 
the British Museum. Mr. Garrett was also for a time associated 
with Professor Agassiz. In addition to visiting and residing in every 
group of islands of the Southern Pacific, Mr. Garrett visited and 
explored many parts of the Atlantic and Pacific coasts of South 
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America, the East and West Indies, the Sandwich Islands, and 
some parts of the united seas. His diligent and learned researches 
soon gave him a place as an authority among conchologists, — an 
authority now everywhere recognized. His correspondents were 
very numerous, residing in all parts of the world. Mr. Garrett’s 
private collection of shells (now on sale) consists of over eight 
thousand species, comprising over thirty thousand examples, and 
representing almost every known part of the globe. Of this 
large collection, Mr. Garrett has himself collected some four 
thousand species. The deceased was a corresponding member 
of the California Academy of Sciences and of the Philadelphia 
Academy of Natural Sciences. The following is a list of Mr. 
Garrett’s principal writings: in Proceedings of Zodlogical Society, 
London, list of AZ¢étr¢de collected at Rarotonga, Cook’s Isles; 
descriptions of two new species of Separatzsta, of two new species 
of Caecum, of a new species of Sczssurella ; ‘On the Terrestrial 
Mollusca of the Viti Islands:’ in the Quarterly Journal of Con- 
chology, Leeds, England, ‘Occurrence of Crepzdula aculeata at the 
Marquesan Islands;’ ‘Occurrence of Gadénza reticulata in East- 
ern Polynesia; ’ ‘ Annotated Catalogue of the Species of Cozzs col- 
lected in the South Sea Islands;’ ‘Catalogue of the Polynesian 
Mitride, with Remarks on their Geographical Distribution, Sta- 
tion, and Description of Supposed New Species;’ ‘ Annotated 
Catalogue of the Cypraozdea collected in the South Sea Islands:’ 
in the Bulletin of the Soctété Malacologtque de France (Paris), ‘On 
the Terrestrial AZo//wsca of the Marquesan Islands :’ in the Amerz- 
can Journal of Conchology, vol. vii., ‘Descriptions of New Species 
of Land and Fresh-Water Shells from the South Sea Islands’ 
(plates); ‘List of V2¢z Bulémus and Descriptions of new Species’ 
(plates): in the Proceedings of the California Academy of Natural 
Sciences, ‘Descriptions of New Species of Shelis inhabiting the 
Sandwich Islands ;’ ‘ Descriptions of New Species of Fishes inhab- 
iting the Sandwich Islands ;’ ‘ Description of New Species of South 
‘Sea Shells :’ in Proceedings of the Academy of Natural Sciences, 
Philadelphia, ‘On the Terrestrial A7ol/usca inhabiting Cook’s Is- 
lands, Society Islands, and Samoan Group;’ ‘List of Land-Shells 
inhabiting Raraturu (one of the Austral Islands), with Remarks on 
their Synonymes and Geographical Range;’ and several other 
Papers.” 


—In seven months of the year which closed Dec. 31 the 
Metropolitan Ayslums Board authorities of London had dealt with 
no fewer than 5,166 scarlet-fever patients ; for 203 cases were ad- 
mitted in June, 359 in July, 521 in August, 1,041 in September, 
1,287 in October, 982 in November, and 773 in December. The 
board had at one time as many as 2,780 fever patients under treat- 
ment at one time, and, as a result of the general public utilizing to 
a greater extent than had ever been previously recorded the accom- 
modation provided at the public expense, seven large hospitals had 
to be opened, and additional hut-accommodation provided. For- 
tunately the disease was not of a severe character, and the death- 
rate was not heavy. The admissions in September and October 
ranged as high as 50 and 60 per diem, but the disease has since 
sensibly declined. There were on the last day of 1887, 2,224 
patients under treatment, suffering from fever of all kinds, but 
many of these patients are rapidly regaining health. One feature 
of the epidemic was the opening of the magnificent hospital for 
convalescing patients at Winchmore-hill, and another was the ready 
‘answer given to an appeal made by Miss Baker in the columns of 
The London Times for toys for the children. During 1887 London 
has, for the first time for many years, enjoyed an immunity from 
any serious amount of small-pox; for, although individual cases 
have occurred, very beneficial results have accrued from prompt 
removals and isolation of the disease. 


— The Publishers Circular, London, Eng., states that the total 
number of new books and new editions published in 1887 is not far 
from 500 in excess of the books of the previous year. Theology 
shows an increase of 60 or 70 on the last return. There are more 
than 100 educational works over the product of 1886, while in juve- 
nile works the increase is less marked. Novels keep up their aver- 
age of more than two per diem, Sundays included. Politico-eco- 
nomical books are less in number than usual, which is also the case 
in the department of arts and sciences, which includes illustrated 
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volumes. In voyages, exploration, and books descriptive of coun- 
tries, we find about 50 new books recorded more than for 1886, 
while in history and biography there is a notable rise in the issue of 
new works, —over 100. Poetry and the drama are about equally 
represented with last year. In medicine and surgery, in belle- 
lettres and essays, as also in miscellaneous publications, a slight 
increase of production is shown. 


— Mrs. Ayrton, the wife of the professor at the Technical School 
at Kensington, England, is going to give a course of experimental 
lectures on the practical uses of electricity to ladies. Mrs. Ayrton 
was educated at Girton College. 


— The general meeting of the Association for the Improvement 
of Geometrical Teaching, London, was held Jan. 14. The follow- 
ing papers were read: ‘ The Recent Geometry of the Triangle,’ by 
Mr. R. F. Davis ; ‘On the Multiplication and Division of Concrete 
Quantities,’ by Prof. A. Lodge; and ‘On some Principles of Arith- 
metic,’ by Mr. W. G. Bell. 


—A sufficient sum has been collected for the erection of a monu- 
ment at K6ping, in Sweden, in memory of the celebrated chemist 
and apothecary, Charles William Scheele, who was born, 1742, at 
Stralsund, and died, 1786, at the above-named town. 


— The Argentine Information Office has just published an excel- 
lent map of the Argentine Republic, on t#e back of which is given 
a short description of the country and the latest information as to 
its political organization, agriculture, industries, commerce, revenue, 
and expenditure, railways, and various other subjects of interest. 


— The Government of Batavia has given notice to the admiralty 
that the commander of His Netherlands Majesty’s ship ‘Sama- 
rang’ reports the existence of a low, wooded island, hitherto un- 
charted, lying westward of Selaru, Timor Laut Islands. The is- 
land is reported to be about two miles long in a north-north- 
easterly and south-south-westerly direction, and about two-thirds 
of a mile broad ; position as given, centre of island (approximate), 
latitude 8° 15’ south, longitude 130° 39’ east. 


— A communication from the Government of Queensland to the 
admiralty states that the natives of Stephen Island, on the east- 
ern side of Great North-East Channel, Torres Strait, who were 
formerly very ferocious and hostile, are now thoroughly quiet: they 
are supplied by the Government of Queensland with a boat, and 
are prepared to render assistance to any passing vessel requiring 
their services that will hoist a flag atthe mast-head. Yams, sweet- 
potatoes, and cocoanuts can be obtained from these natives. There 
is good anchorage with south-easterly winds off the north-western 
end of the reef surrounding Stephen’s Islands. At Murray Islands 
a mission station is established, where shipwrecked crews will be 
kindly treated, and taken to Thursday Island. At Darnley Island 
complete confidence can now be placed in the natives. 


—In Sczence of Dec. 30, 1887, p. 323, second column, 23d line 
from bottom, the first ‘south-west’ should read ‘south-east.’ 


LETTERS TO THE EDITOR. 


** Correspondents are requested to be as brief as possible. 
in all cases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
free to any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 
the journal. 


The writer's name is 


The Snow-Snake. 


THE writer of an interesting article on Pocahontas, in a recent 
popular periodical, had evidently been reading up Morgan’s works 
rather than early Virginia writers. The “ hunting lodges, built up 
of mats, which they remove as they please,” become “long, low 
houses of bark, twenty families toahouse.” The “great 
fire made in a long house” becomes five, “each fire being shared 
by four families.” The one seat at the end of Powhatan’s house 
expands into stalls and bunks all around; and while it is said that 
“no one, in any household, was better off or of higher rank than 
his brothers or sisters,” yet Powhatan is described as having “such 
an influence over his tribesmen that he was regarded as the head 
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man (president, we might say) of this forest republic, which com- 
prised the thirty confederated tribes of Powhatan.” These ques- 
tions need not be discussed now, but such statements ought not to 
be made history. 

My attention was directed to the article by a friend, who was 
surprised by a mention of the snow-snake among these primitive 
Virginians. The children indoors were playing at gus-ha-eh (or 
‘peach-pits ’), it is said ; but where the peaches came from at that 
early day is not explained. The “ boys were tumbling about in the 
light snow, at their favorite game of ga-wa-sa (or the ‘snow- 
snake’). The use of these Seneca words sufficiently shows the 
source of information, but it is not wise to place a Northern game 
so far South. Something more than a light snow is required for 
this sport; and boys do not tumble about in it, but stand up to 
their work. Neither would any one risk breaking the graceful 
shaft between the legs of one running at full speed. 

I was recently surprised at not finding the snow-snake in the 
collection of Iroquois implements at the Museum of Natural His- 
tory in New York, and still more to learn how few students of In- 
dian life know any thing of it. A game something like it is found 
aniong some Western Indians, but the implement used is very dif- 


ferent. Nor do I now recall any mention of it among early Indian 
games. That it would not be of general use is in the nature of 
things. Only in those colder regions where an icy crust often forms 


would it naturally occur. Even there it may be recent, as the head 
is always weighted with metal, melted into grooves, and nicely 
smoothed. Of course, this might have been different if its use was 
ancient. Morgan describes the Seneca snow-snake as being from 
five to seven feet long, and he gives a good figure and description. 
Those of the Onondagas are often longer. Mine is of their medium 


size, and is upwards of seven feet long, while I have seen many not 
. less than nine feet in length. They are very neatly made, for any 
irregularity would interfere with successful use. The smaller 
notched end of mine is but a trifle over half an inch wide by about 
a quarter deep. This increases to seven-eighths of an inch wide 
by one-half deep just back of the raised head at the other end. 
The head begins to rise about six inches from the extreme point 
with a gradual curve. Lead is inlaid in this, often in a pretty pat- 
tern; and I have thought it barely possible, granting its antiquity, 
that stone bird amulets may once have formed the heads. These 
seem to belong to woodland regions, where the winters are long, 
but such a use is hardly probable. 

The game is simply one of dexterity and strength. The fore- 
finger is placed in the basal notch, the thumb and remaining fingers 
reaching along-the shaft, and the snow-snake is thrown forward on 
the ice or hard snow. It might go a little way through light snow, 
but this is not favorable to its use. An icy crust or the track of a 
sleigh, the travelled road, or even ice, are favorite resorts. A much 
worn road would injure the fine polish of the implement, and a level 
surface, with a good crust, is commonly chosen. On a fine win- 
ter’s day men and boys are often seen in such places, pursuing this 
sport. They play quietly, for the Onondagas are a very quiet peo- 
ple, and one out of sight might know nothing of the most exciting 
game. When the slender shaft is thrown, it glides rapidly over the 
surface, with upraised head and a quivering motion, that gives it a 
strange resemblance to a living creature. The Christian Ononda- 
gas have abandoned its use, perhaps because betting is a feature of 
the game, or it may be they dislike its symbolism ; but I think the 
former the true reason. The Senecas call it ga-wa-sa ; the Onon- 
dagas, ka-wher-tah ,; neither of these words referring to its snaky 
appearance. I am unable to learn of any idea attached to the 
name, and this favors an early use. The game is to see which per- 
son or side can throw it farthest, and sometimes the distance of a 
quarter of a mile is reached under favorable circumstances, but I 
think this rare. W. M. BEAUCHAMP, 

Baldwinsville, N.Y., Dec. 30. 
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The Conspiracy of Silence. 


THE Duke of Argyll’s charge of a conspiracy of silence among 
scientific men, by means of which new truths are to be ignored, 
has been perhaps sufficiently answered. In fact, according to the 
duke’s own statement, the theories of Messrs. Murray and Guppy 
are already printed, and are before the public for judgment. This 
discussion has been interesting, but, so far as I have seen, two 
points worthy of attention have not been brought out. 

1. There is in all branches of learning a just and good conserva- 
tism. We cannot afford to give up scientific truths that have been 
acquired with much labor and difficulty. Hence, when theories are 
proposed that conflict with established principles, they are to be re- 
ceived with caution. No one can believe in perpetual motion until 
our theory of dynamics is overthrown. A mathematician who 
claims to solve the equation of the fifth degree will have a hard 
time in finding believers. If a writer on theoretical astronomy vio- 
lates the rules of the calculus, he has no right to ask the respect of 
astronomers. He deserves to be ignored. Astronomers should 
not spend their time in demolishing absurd theories that may be 
proposed to them. The age of Don Quixote is past. 

2. But in the discussion which has taken place the assumption 
seems to be made that scientific men are better, or ought to be 
better, than other people. Although this might be taken as a tacit 
compliment, I think it is a mistake. The truth is, that scientific men 
are very much like other people. They have the same desires, the 
same passions; and they will have the same greed for money and 
fame that other people have. If they place themselves ona footing 
devoid of morals, they will develop as mean men as the world ehas 
ever seen. But it is not simply from the character of the men who 
do scientific work that we are tolook for good results. These come 
rather from the scientific method, which, in its final judgment, pays 
no regard to the condition of the worker. The question is only if 
his result is right. The dissipated young Frenchman, Galois, was 
killed in a duel at the age of twenty-one, but his genius was so 
powerful that he left an indelible mark on the old science of mathe- 
matics. His work remains, and in using it we do not consider 


Galois and his extreme republican principles. ASAPH HALL, 
Washington, D.C., Jan. 10. 


One of the Causes of the Inefficiency of the Reis Telephone. 


SOME who have experimented with the Reis telephone declare 
that they have never been able to hearatransmitted word. Others 
have heard some words and sentences ; but these have always been 
weak and irregular, so as generally to discourage one in a short 
time, especially now, when through the improvements in telephones 
it is possible to reproduce words both loudly and regularly. Ex- 
perimenters therefore have been impatient with Reis’s apparatus, 
and seldom have done any thing with it, except make some hasty 
tests for some phase of the great telephone controversy. 

The inefficiency of the Reis telephone has, by a kind of common 
consent, been admitted to be altogether due to the imperfect me- 
chanical operation of the transmitter, by which the making and 
breaking of the current when it is in operation is such as not to 
properly follow the actual vibratory movements of the diaphragm 
when the latter is moved by speech-vibrations ; that at best it can 
deliver to the line only the fundamental rate of the vibration, leav- 
ing out the characteristic over-tones which are supposed to be ne- 
cessary to the successful transmission of speech. This judgment as 
to the mode of operation of the transmitter has been derived wholly 
from what has been heard by one listening at the receiver ; for there 
is to-day no known method by which it may be determined whether 
or not a transmitter has the proper motions, except by listening at 
the receiver. That is the test. Hence it has been concluded, that, 
if speech was not properly delivered in a receiver, the trouble must 
be with the lack of proper movements of the transmitter. Yet it is 
mechanically possible for the transmitter to move properly, and the 
receiver to be so much overloaded, so to speak, that the latter fails 
to be heard on account of the extra disturbance. 

The Page effect — the magnetic click — may be so strong in a 
Reis receiver, with a proper current, as to be heard a good many 
feet distant from it. When the receiver is held against the ear, the 
sound may be very loud; so much so as to quite drown weaker 
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sounds, if they happen to be present. Especially when these loud 
sounds occur fifty or one hundred or more times per second, the 
effect is that of a continuous sound; and as the persistence of hear- 
ing is something like the tenth of a second, it follows, a prvorz, that 
such rates of vibration as from two hundred to a thousand per sec- 
ond might be present, yet too weak to be heard in the presence of 
such overpowering sounds that have an appreciable persistent 
effect. These loud magnetic clicks are heard only when there is a 
sudden break in the current in the receiver. If, then, some way 
can be devised for preventing these extraneous sounds in the re- 
ceiver without interfering at all with the transmitter or its ‘mode 
of operation,’ one may experimentally determine whether the Reis 
transmitter does or does not act mechanically so as to vary the cur- 
rent in correspondence with speech or other sound-vibrations. I 
therefore conceived, that, if there was a short-shunt circuit between 
the terminals of the transmitter, some of the current would traverse 
the coil of. the receiver the whole time, no matter whether the cir- 
cuit through the transmitter was open or closed. The loud clicks 
would be suppressd without interfering in any way with the ‘mode 
of operation’ of the transmitter ; and, if the latter really did follow 
the motions of the diaphragm, the variations in the current strength 
would correspond, and the speech would be heard. This I found 
to be truly the case: for with a transmitter thus provided with a 
shunt circuit of about two ohms, which could be switched in or 
out with a key, it was at once possible to hear a large part of what 
was spoken when the shunt was in; when it was out of circuit, the 
sounds were generally inarticulate. 

This experiment is an experzmentum cructs, and proves that the 
inefficiency of the Reis telephone is much more due to the extrane- 
ous sounds in the receiver than to the lack of appropriate motions 
of the platinum terminals of the transmitter. It proves that the 
transmitter does and must always have worked in the proper me- 
chanical way, and that the current theory of its mode of operation 
is not correct. It proves, too, that when carbon is substituted for 
the platinum terminals, there isan improvement in efficiency, but not 
in its mode of operation. A. E. DOLBEAR. 

College Hill, Mass., Jan. 14. 


Queries. 


23. DROPS OF WATER.— Will some reader of Sczence explain 
the floating of drops of water upon the general surface? It is a 
very common phenomenon, not to be confused with the formation 
of bubbles, though often produced by the same sort of agitation ; 
for example, the breaking of a wave. In still water they may be 
produced by an oblique blow with an oar or with the hand, but will 
disappear as soon as their original momentum has been lost. Re- 
cently on Lake Pontchartrain, with a brisk wind which kept them 
in motion, I observed some which exceeded an eighth of an inch 
in diameter, and lasted more than two minutes. The depression, 
like that of a floating needle, which surrounded each one, was also 
plainly visible. Their behavior was in striking contrast with that 
of the bubbles with which they were mingled, the drops moving 
much more rapidly with the wind, and also rolling under the in- 
fluence of gravity towards the trough of each successive wave. 

E. J. POND. 


New Orleans, Jan. 9. 


Answers. 


21. GLOBULAR LIGHTNING. — The note on globular lightning in 
the issue of Dec. 30 recalls to mind a phenomenon of the kind I wit- 
nessed some years ago. While walking upon the Worcester and 
Norwich Railroad track about a mile south of Worcester Junction, 
I suddenly saw a ball of fire, or what looked like it, about the size 
of a large marble, running along on top of one of the rails just 
ahead of me. It was going at so slow a rate that I could have 
overtaken it in a few seconds, and my first impulse was to do so; 
but the sober second-thought warned me against making the at- 
tempt. I, however, watched it move until it came to the end of 
a rail separated from the adjacent one by something like half an 
inch, when it stopped, and in a second or two vanished, when there 
was a clap of thunder in a cloud overhead which I had not before 
noticed as being a thunder-cloud. The brightness of this small 
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ball was not excessive, nothing to be compared with an electric arc. 
It was more like that of a red-hot bullet. It did not scintillate or 
make any noise, that I noticed. Now, while this was an accom- 
paniment of a thunder-cloud, as are such manifestations generally, 
I think there is some reason for not calling the phenomenon itself 
an electrical one in the same sense as lightning is electrical. If 
electricity can gather itself up into a spherical form as if it was 
subject to some sort of cohesion, and if it can roll along on top of 
a good conductor instead of traversing the body of the conductor 
subject to Ohm’s law, then there are some exceptions to this latter 
law. Other observers have seen still larger balls roll slowly upon 
the ground, or move with great deliberation in the air, apparently 
without exhibiting the property of attraction or repulsion. Some 
years ago an acquaintance in southern New Hampshire told me 
that such a fire-ball came down to the ground near his house, and 
rolled slowly about near where a hog was. The hog walked up to 
it as if to root it along, and touched it with its snout, when it ex- 
ploded with a great noise, killing the hog instantly, blowing it to 
pieces. In this case, and in other similar ones, it appears that the 
luminosity is not caused by high temperature. Babinet reports a 
case that he investigated, where a globe of fire came into the room 
of a tailor who was eating his dinner. It was about the size of a 
child’s head, and moved about upon the floor, approaching his legs 
as a kitten might have done; but he prudently drew his feet away, 
and watched it. It appeared bright, but the tailor said he felt no 
sensation of warmth. After remaining several seconds upon the 
floor, it rose vertically five or six feet in the air, and then moved to- 
wards a pipe-hole in the chimney, which was covered with paper, 
which it tore off, and went up the chimney. Near the top it ex- 
ploded, and did considerable damage to the chimney and the roof 
of the house. Such a performance is entirely unlike electrical 
phenomena. It exhibits none of the characteristics of electricity, 
either in form, in motion, in heat, in attraction, and why should it 
be called an electrical phenomenon? It is true, in most of the 
cases reported the disruption of the globe resulted in electrical 
phenomena, sudden and destructive ; but so would a charged sec- 
ondary cell, that might have relatively a very large amount of po- 
tential electricity in it: that is, the stored chemism may be trans- 
formed into electricity at a very rapid rate, but we do not now con- 
sider that electricity is stored in the cell, because we can get a 
large amount of electrical energy out of it. The charged secondary 
cell is the result of electrical work; but, so long as the energy is 
stored in such a way as to manifest none of the properties of elec- 
tricity, it is improper to speak of it as other than chemism. In like 
manner, if energy be stored in such a globular form as is called 
‘globular lightning,’ which does not exhibit any of the properties of 
electrical energy, it seems to me that we are not justified in calling 
it an electrical phenomenon. We have in physics already toomany 
ex post facto terms, such as ‘heat’ rays, ‘light’ rays, and ‘actinic’ 
rays; and it is a pity to call this ‘globular lightning’ if the only ap- 
propriate part of the name is ‘globular.’ If we don’t know what 
specific form the energy exists in, we know that it is globular energy ; 
and ‘globular vim’ would be better than ‘ globular lightning.’ 

A. E, DOLBEAR. 
College Hill, Mass., Jan. r2. 

22. WASP-STINGS. — In answer to Mr. Ames’s query in Sczence 
for Jan. 13,1 will say that I have picked up hundreds of lively 
wasps, holding my breath at the moment when the wasp was 
grasped, and have never been stung under such circumstances. I 
have frequently been stung by wasps when I have disturbed them 
unawares, which shows that there is nothing in my make-up which 
would prevent wasps from stinging me if they had the power and 
were so disposed. I have captured a dozen wasps, one after the 
other, until I had a handful, which I have held as long as I chose, 
without receiving a single sting. I cannot say that I would have 
been stung had I not held my breath at the moment of contact with 
the wasps, but can only testify that I was not stung in a single in- 
stance when I did hold my breath. As to the explanation of the 
phenomenon, I have none to give. I have tried the experiment on 
hornets, honey-bees, and bumblebees, and a single trial with each 
was sufficient to prove that the plan did not work with either of 
these species. FAYETTE SAFFORD. 

Willimantic, Conn., Jan. 16. 
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BOOK-NOTES. 


—A valuable article on our oil-fields is 
contributed to the February number of Zhe 
Chautauguan by Charles Ashburner, assist- 
ant geologist of the Pennsylvania Survey. 


— Messrs. Ticknor & Co. announce for im- 
mediate publication, ‘Trinity Church, Boston, 
Mass.,’ Monographs of American Architec- 
ture, No. V.,—a portfolio giving twenty-two 
gelatine views and one heliochrome, thirteen 
by sixteen inches, of this celebrated church. 


— Messrs. Ginn & Co. will have ready 
early in February next, ‘ The Vicar of Wake- 
field,’ annotated for the use of schools, in 
their series of Classics for Children. 


Calendar of. Societies. 


Philosophical Society, Washington. 


Jan. 7.— George F. Becker, The Rounding 
of Rock-Masses by External Attack; J. W. 
Spencer, The Iroquois Beach, a Chapter in the 
Geological History of Lake Ontario; Bailey 
Willis, Determination of Fault Hades. 


Biological Society, Washington. 

Dec. 31, 1887. —W. J. McGee, The Over- 
lapping Habitats of Sturnella magna and S. 
neglectain Iowa; C. Hart Merriam, Description 
of a New Field-Mouse from Western Dakota ; 
W. B. Barrows, The Shape of the Bill in Snail- 
eating Birds ; H. Justin Roddy, Feeding-Hab- 
its of Some Young Raptores. 


Anthropological Society, Washington. 


Jan. 3.—H. W. Henshaw, A Linguistic 
Map of the United States, with Explanations ; 
Washington Matthews, A Navajo Shaman’s 
Prayer. 


Boston Society of Natural History. 


Jan. 4, 1888. — W. O. Crosby, The Geology 
of the Outer Islands of Boston Harbor; James 
H. Emerton, The Anatomy of the Chrysalis of 
the Milk-Weed Butterfly. 


Appalachian Mountain Club, Boston. 


Jan. 3, 1888. — David P. Todd, The Ascent 
of Fuji-san, Japan. 

Jan. 11.— Miss L. S. Davis, Monument to 
de Saussure. 


Engineers Club, St. Louis, 


Dec. 21, Election of Officers. — President, M. 
L. Holman ; vice-president, J. A. Ockerson ; 
librarian, J. B. Johnson ; secretary, William H. 
Bryan ; treasurer, Charles W. Melcher ; direct- 
ors, William B. Potter and F. E. Nipher. 

Tsaac A. Smith, Rapid Railway Embankment 
Construction. 


GUSTAV E. STECHERT, 
828 Broadway, New York. 
Importer of Scientific Books and Periodicals. 
Leipzig, Hospital Str. 16 ; Lon- 

don, 26 King William Str., Strand. 
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Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN.......... «+.+... Manager. 
Cor. 4th Avenue and 23d St. 


Ey NVA 


A New Play by D. Berasco and H. C. DE Mitte. 
Preceded by............Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


ADISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 

By Henry Arthur Jones, author of ‘* The Silver King,” 
(Sh 


ALLACK’S. 
Under the direction ot Mr. HENRY E. ABBEY. 
Evenings, 8:15. Matinée SATURDAY, 2:15. 


IN THE FASHION. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ETROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & Tompkins, _ Proprietors and Managers. 
Monday, January gth. 


MAZULM. 


GRAND PANTOMIME. 


Evenings at 8. Matinee Wednesday and Saturday at 2. 


DALY’ S THEATRE, Broadway and 30th S 
Under the management of Mr. ‘AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 
EVERY EVENING at 8:15.. MATINEES begin at 2. 

EVERY NIGHT at 8:15, production of an entirely 
new comedy, ‘Railroad of Love,’ by AUGUSTIN 
DALY (from the German of Schoenthau and Kadel- 


berg). 
MATINEES WEDNESDAYS and SATURDAYS. 


IBLO’S, NIBLO’S. 
Mr. E. G. GILMORE....... Lessee and Manager. 
Reserved seats, orchestra circle and balcony, soc. 
FOURTH WEEK. FOURTH WEEK. 
STUPENDOUS SUCCESS. 
Messrs. Henry Pettit and Augustus Harris’s Great 
English Melodrama. 
A RUN OF LUCK. A RUN OF LUCK. 
A RUN OF LUCK. A RUN OF LUCK. 
MATINEES WEDNESDAY AND SATURDAY. 


BUNNELL’S| 728-32 Broadway. | 


Admission, 25c. 
Children, roc. 


OLD t a 
Sacred Hairy Family Continuous 
LONDON Dog Circus Wonders. | Entertainment. 
MUSEUM, | The Greatest Show. | Noon till rr P.M 
[DEN MUSEE. 23d St., between sth and 6th Ave. 


Open from rr torr. Sunday, x to rz. 
New Groups, New Paintings. New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos AND 8torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


VERTISING PURO, 


iv SCIENCE. 
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SCRIBNERS' 


IMPORTANT 


TEXTBOOKS: 


DRAWING. 


THE ESSENTIALS OF PERSPECTIVE. 


With numerous illustrations drawn by the author. By L. W. MILLER, 
Principal of the School of Industrial Art of the Pennsylvania 
Museum, Philadelphia. .1 vol., oblong 8vo, $1.50. 


This work combines the results of long experience and ripe judgment. 
The style is clear, direct, and practical, and the instructions are happily 
supplemented by numerous drawings, which, the author informs us, are 
the same that he has used for many years in teaching perspective from 
the blackboard. 


THE N. Y. Sun. — ‘‘It is an admirable manual of instruction, con- 
taining numerous illustrations by the author.” 


Art AMATEUR. — ‘It contains all that the landscape-painter needs 
of perspective science, put in plain words, and unencumbered by un- 
necessary demonstrations. Altogether it is an excellent text-book.” 


HANDBOOK OF DRAWING. 


By WILLIAM WALKER, Teacher of Freehand Drawing in Owen’s 
College, Manchester. With upward of two hundred Woodcuts and 
Diagrams. 12mo, $1.75. 


EXTRACT FROM THE PREFACE. — ‘‘ The purpose of this work is to 
furnish such information on Elementary Art Education as is not likely 
to be met with in any other compact form, It has been prepared under 
the guiding principle that all true education consists in the cultivation 
of the judgment. Art has its grammatical elements and rules and should 
be studied in its exact delineative and intellectual aspect, as well as in 
its more emotional expressions.” 


Boston LITERARY WORLD. — “ Walker’s Handbook of Drawing is 
by far the most intelligent, perspicuous and suggestive work of its kind 
which we have seen this long while. In fact we do not remember its 
equal. In plan and manner it is especially well adapted fora text-book,” 


CLASSICAL LITERATURE. 


THE HISTORY OF ROMAN LITERATURE. 


From the Earliest Period to the Death of Marcus Aurelius. With 
Chronological Tables, etc,, for the use of Students. By CHARLES 
T. CRUTTWELL, M.A. Crown octavo, $2.50. ¢ 


Mr. Cruttwell’s book is written throughout from a purely literary 
point of view, and the aim has been, without sacrificing essential infor- 
mation, to avoid tedious and trivial details. 


THE BRITISH QUARTERLY REVIEW. — ‘‘ This elaborate and careful 
work, in every respect of high merit. Nothing at all equal to it has 
hitherto been published in England.” 


A HISTORY OF GREEK LITERATURE. 


From the Earliest period to the Death of Demosthenes. By FRANK 
Byron JEvons, M.A., Tutor in the University of Durham. 
Crown octavo, $2.50. 


The author goes into detail with sufficient fullness to make the history 
complete, but he never loses sight of the commanding lines along which 
the Greek mind moved, and a clear understanding of which is necessary 
to every intelligent student of universal literature. 


LONDON SPECTATOR. — “‘It is beyond all question the best history of 
Greek literature that has hitherto been published.” 


MENTAL AND MORAL SCIENCE. 


PSYCHOLOGY. 


By James McCosu, D.D., LL.D., President of Princeton College. 
I.—The Cognitive Powers. II.—The Motive Powers. 2 vols., 
I2mo, each $1.50. 

The first volume contains an analysis of the operations of the senses, 
and of their relation to the intellectual processes, and devotes consider- 
able space to a discussion of Sense-perception, from the physiological 
side, accompanied by appropriate cuts. The second volume continues 
the subject with a discussion of the power of the Conscience, Emotions, 
and Will. 

Professor WILLIAM DE W. HYDE, of Bowdoin College.—‘* This Book 
is written ina clear and simple style; it breathes a sweet and winning 
spirit ; and it is inspired by a noble purpose. In these respects it 
is a model of what a text-book should be.” 


ELEMENTS OF PHYSIOLOGICAL PSYCHOLOGY 


By GreorGeE T. Lapp, D.D., Professor of Mental and Moral Philosophy 
in Yale University. With Numerous Illustrations. 8vo, $4.50. 
Prof. WILLIAM JAMES, in Zhe Wation.—‘‘ His erudition and his 
broad-mindedness are on a par with each other; and his volume will 
probably for many years to come, be the standard work of reference on 
the subject.” 


AN OUTLINE STUDY OF MAN. 


OR, THE BODY AND MIND IN ONE SYSTEM. By Marx 
Hopkins, D.D., LL.D., Late President of Williams College. 
With Illustrative diagrams. Revised Edition. 12mo, $1.75. 

This work is on an entirely new plan. It presents man in his unity, 
and his several faculties and their relations are so presented to the eye 
in illustrative diagrams as to be readily apprehended. 

Gen. A.C. ARMSTRONG, Principal of Hampton Institute.—‘* For over 
ten years I have made it a text-book in the senior class of this school. 
It is, I think, the greatest and most useful of the books of the greatest 
of our American educators.” 


*,.* The Above books will be supplied to teachers at SpectaL NET RATEs. 
logue and Circulars mailed to any address on application. 


ELEMENTS OF INTELLECTUAL SCIENCE. 


A Manual for Schools and Colleges. By Noau Porter, D.D., LL.D. 
8vo, $3.00. 

This is an abridgement of the author's ‘‘ Human Intellect,” contain- 
ing all the matter necessary for use in the class-room, and has been in- 
troduced as a text-book in Yale, Dartmouth, Bowdoin, Oberlin, Bates, 
Hamilton, Vassar, and Smith Colleges ; Wesleyan, Ohio, Lehigh, and 
Wooster Universities, and many other colleges, academies, normal, and 
high schools. 


ELEMENTS OF MORAL SCIENCE. 


THEORETICAL AND PRACTICAL. By Noau Porter, D.D., 
LL.D. 8vo, $3.00. 

This treatise is intended primarily for the use of college and university 
students, and is prepared with especial reference to the class-room. 

E. G. Ropinson, President Brown University. — ‘‘ It has all the dis- 
tinguishing marks of the author’s work on‘ The Human Intellect,’ is full 
and comprehensive in its treatment, and very naturally follows it as a 
text-book for the class-room.” F 

JuLius H. SEELYE, President Amherst College.—‘‘It is copious and 
clear, with ample scholarship and remarkable insight, and I am sure 
that all teachers of Moral Science will find it a valuable aid in their in- 
structions.” ™ 


THE LAW OF LOVE, OR LOVE AS A LAW. 


OR, CHRISTIAN ETHICS. By Mark Hopkins, D.D., LL.D., 
Late President of Williams College. 12mo, $1.75. 

This is designed to follow the author’s ‘‘ Outline Study of Man.” As 
its title indicates, it is entirely an exposition of the cardinal precept of 
Christian philosophy in harmony with nature and on the basis of reason. 
Like the treatise on mental philosophy, it is adapted with unusual skill 
to educational uses. It appears in a new edition, which has been in 
part rewritten in order to bring it into closer relation to his ‘‘ Outline 
Study of Man,” of which work it is really a continuation. 
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THE GROWTH OF SCIENCE is well illustrated in the recent ap- 
pearance in the Cez¢zry of the series of articles on the new astron- 
omy by Prof. S. P. Langley. These have been republished in book 
form by Messrs. Ticknor & Co. of Boston. We now have a new 
chemistry, a new physics, and a new astronomy ; and, owing to the 
way in which the older brothers or older sisters have been endowed, 
these new-born sciences find themselves without the pecuniary 
means for their proper support. To quote from Professor Lang- 
ley’s preface, it is not generally understood that among us not only 
the support of the government, but with scarcely an exception every 
new private benefaction, is devoted to the old astronomy, which is 
relatively munificently endowed already, while that which he has 
called the new, so fruitful in results of interest and importance, 
struggles almost unaided. The great national observatories, like 
Greenwich or Washington, are the perfected development of that 
kind of astronomy which was only interested in recording the 
movements of the solar system. From primitive times man 
knew where the sun would rise on a certain day; and the record 
of this knowledge is left us in the prehistoric buildings, if such they 
may be called, of Britain. At Greenwich the moon has been ob- 
served, with scarcely an intermission, for a hundred and fifty years, 
but not for the purpose of seeing what it was made of, but for the 
purpose of forming the lunar tables, which, by means of the moon’s 
place among the stars, will give the navigator his positions. In the 
same way at the Washington observatory one may see a wonder- 
fully exact instrument strongly bolted to massive piers, and so im- 
movable that the sun can be observed by it but once daily as it 
crosses the meridian. This instrument is the complete attainment 
of that long line of progress in one direction of which the prehis- 
toric stones at Stonehenge mark the initial step, — the attainment, 
that is, purely of precision of measurement. The new branch of 
astronomy, which has had its entire growth within a few years, 
studies sun, moon, and stars for what they are in themselves and in 
relation to ourselves. Its study of the sun, beginning with its ex- 
ternal features, led to the further inquiry as to what it was made of, 
and then to finding the unexpected relations which it bore to the 
earth and our own daily lives onit. This new branch of inquiry is 
what Professor Langley calls the ‘ new astronomy ;’ and it is for this 
new astronomy — this study of the celestial bodies to find out their 
nature and their relation to us, rather than for the purpose of 
simply recording their relative motions —that Professor Langley 
has made so beautiful and so eloquent an appeal for the proper 
endowment of this new field of research. No one can read this 
book of Langley’s without feeeling that astronomy has acquired an 
entirely new interest for him. It now results in something more 
than the dry-looking pages upon pages of tables. 


THAT THE ORIGIN of color-blindness lies in the brain, and not 
in the eye, has been suggested by Professor Ramsay. While en- 
gaged in teaching in Brooklyn some years ago, the principal of a 
school insisted in treating every case of the sort as dependent on 
the will of the pupil. His remedy was the rod. This certainly 
seemed a tyrannical and unwarranted treatment, but the result was 
favorable to his theory. Is it possible that a thorough examination 
will ultimately demonstrate that the fault lies very largely in the 
shiftless methods of observation which have grown up under the 
old classical system of education, and which have to a large extent 


become hereditary? Professor Ramsay’s suggestion and his argu- 
ment deserve careful attention, and, if found correct, we have an- 
other and overwhelming reason for the newer education. At first 
sight, it is not perfectly clear, on the above theory, why it is that color- 
blindness should be more common among men than among women ; 
yet it is possible that this will be found to bear out the suggestion made 
above, for, with the discontinuance of the wearing of colors by the 
men, their interest in colors to a large extent must have ceased ; 
and if our old methods of education were to be continued much 
longer, it may be, that, with the less use of color by women in 
their dresses, an increase of color-blindness might result among 
them as well. It is doubtful, however, whether the introduction 
of the rod as a quick corrective will find many advocates. 


VOLAPUK. 

THIS is the name of an artificial language recently devised for 
international use. Similar attempts have been made at various 
times to produce a vehicle of uniform expression for the world’s 
speakers ; but modern literature knows nothing of these efforts. 
All have been abortive. Will Volaptik be more successful ? 

A universal language must have a phonetic representation —a 
‘real character ’— that shall be easily and uniformly intelligible to 
all readers. The new candidate for universality is in the mean 
time unprovided with any international medium of writing. It can- 
not, therefore, while this want is unsupplied, be diffused as a spoken 
language. Take, for example, the title ‘ Volapiik.. The English 
reader deciphers this word into the syllables ‘ Vol-a-puk,’ with 
customary sounds; but the intended pronunciation is ‘ Voh-lah- 
puek.’ A French or a German reader would have no difficulty 
with the syllable ‘ ptik,’ but the English system of letters can give 
our readers no idea of the sound. The employment of Roman let- 
ters, while they have such diverse phonetic values in different lan- 
guages, must effectually prevent the oral use of Volapiik in differ- 
ent countries. Asa written language it might still, however, be of 
service. : 

Is Volapiik the best language that science can create for this 
ideographic purpose? Is it superior to previous essays of the 
same kind? The most elaborate and complete of all earlier 
schemes for a universal language is undoubtedly that of Bishop 
John Wilkins. This system was printed for the Royal Society 
in 1668. The analysis and the classification of ideas, on which 
the ‘ Philosophical Language’ is founded, are beautifully ingenious. 
A similar principle of arrangement was afterwards adopted by Dr. 
Roget in his well-known ‘Thesaurus of English Words and 
Phrases,’ —a book, by the way, which owes its existence to the 
labors of Bishop Wilkins, although no acknowledgment of such in- 
debtedness is to be found within its pages. The bishop’s scheme 
for a universal language is indeed referred to, but only as having 
been “soon found to be far too abstruse and recondite for practical 
application ;” while no mention is made of the grand feature of the 
work, on which the whole scheme is based, —the fundamental 
grouping of thoughts and expressions. This feature is simply, 
silently appropriated in the ‘Thesaurus.’ The latter is a very 
cleverly executed work; but the credit of its plan, however im- 
proved by Dr. Roget, should have been ascribed to the original 
designer, Bishop Wilkins. 

Before examining the details of Volapiik, let us look at some of 
the characteristics of the older scheme. The complete categories 
of ideas are comprised under forty ‘ genuses or heads,’ to each of 
which a radical sign is appropriated. This sign is susceptible of 
the addition of subordinate marks, which, on defined principles, 
signify species, differences, etc. The resulting geometrical figures 
make up the ‘real character.’ 

The application of the system is illustrated in the Lord’s Prayer 
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and the Creed. The signs for the ideas ‘ heaven’ and ‘earth ’ are 
thus explained :— 

“|Heaven| This Generical Character is assigned to signifie 
World, the right angled affix on the left side, denoting the second 
Difference under that Genus, namely Heaven; and because there is 
no affix at the other end, therefore doth it signifie the Difference it- 
self, and not any Species.” 

“(Earth| The same Generical Character signifying World, the 
affix making a right Angle, doth denote the second difference un- 
der that Genus, namely the Celestial parts of itin general, amongst 
which, this Globe of Sea and Land whereon we live, is reckoned as 
the seventh Species, denoted by the affix at the other end.” 

These examples suffice to show the nature of the ‘ real character,’ 
which is obviously adapted for universal writing, because the ideas 
expressed by the signs are translatable into the words of any lan- 
guage. 

The Roman alphabet (with additional letters) is also made use 
of in application of the system to individual languages. The same 
forty ‘ genuses’ are expressed by simple syllables, such as a, de, bz, 
etc.; the differences under each genus being denoted by sequent 
consonants, as in dad, bag, bad, etc.; and the species by putting a 
vowel after the consonant, as in deba, deta, gade, pida, etc. 

A few words may be quoted to show the nature of the verbal 
forms in this ‘ philosophical language :’ — 


Ciie—othe lal = ‘from’ odab = ‘body’ 
coba =‘ father’ EE Sale” odad = ‘hell’ 
cobas = ‘son’ me = ‘as’ poto =‘day’ 
Dab =‘God’ itn Og Saba =‘Lord’ 
dad =‘heaven’ na =‘and’ salba = ‘kingdom’ 
é hem 2g — Duty tado = ‘power’ 
he =‘his’ nor — ‘for’ velco = ‘lead’ 


velpi = ‘give’ 


The principle on which these words are constructed may be un- 
derstood from the author’s explanation of the four following : — 

“TCoba| Co doth denote the Genus of Oeconomical Relation ; 
the letter [b] signifying the first difference under that Genus, which 
is Relation of Consanguinity; the vowel [a] the second Species, 
which is direct ascending ; namely, Parent.” 

“TCobas| The syllable [co] is assigned to the Genus of Oeco- 
nomical Relation, the letter [b] to the first difference, and the 
vowel [a] for the second species, the Letter [s] denoting the word 
hereby signified, to be an Opposite, viz. Son.” : 

“| Dad\ Da the Genus of World, and [d] the second difference, 
which is Heaven.” 

“Odad| [Da] is the Genus of world, [d] is the second differ- 
ence, which is Heaven, the vowel [o] which is opposite to [a] being 
prefixt, denotes this to be the word opposite to Heaven, viz. Hell.” 

In this way all thoughts find expression in fit words deduced 
from the associated meanings of their component letters. ‘“ Every 
Word being a description of the thing signified by it ; Every Letter 
being significant, either as to the Nature of the Thing, or the 
Grammatical Variations of the Word; besides the constant Anal- 
ogy observed in all kinds of Derivations and Inflexions.” With 
all these advantages, however, the philosophical language would 
need a philosopher to use it. 

Another part of Bishop Wilkins’s work ought not to pass un- 
noticed; namely, his analysis of English sounds. This is far 


superior to that of any preceding writer, and also more complete ’ 


than the schemes of the majority of subsequent phoneticians. If 
the bishop’s scheme for a universal language must be set aside as 
being beyond the ability of average learners, the logical, grammati- 
cal, and phonetic principles evolved in its development must always 
command the admiration of students. 

The new claimant for adoption as an international language pro- 
ceeds on the principle of selecting roots of words from the vocables 
of existing languages ; but the relation of the Volapiik words to the 
English, German, French, and other words from which they are 
derived, is so far from obvious, that the learner is not assisted by it 
to remember the meanings associated with the roots. English is 
said to have furnished about forty per cent of the adopted roots, 
yet, in a vocabulary extending over upwards of forty pages, only 
twelve of the roots exactly correspond with their English proto- 
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types. The roots might, indeed, just as well have been entirely ar- 
bitrary as to have been arbitrarily chosen in this fashion from exist- 
ing words. The method of root-duz/ding proposed by Bishop Wil- 
kins seems greatly preferable. 

Root-words having been selected, they are provided with a very 
complete and on the whole simple category of definitive letters and 
syllables, for prefixing or suffxing, to show number, gender, case, 
tense, mood, etc. The simple grammar of English has not been 
taken as the model in this department, but the complex arrange- 
ments of highly inflected languages. This is unfortunate; for we 
may safely assume that the universal language to be some time 
adopted will express all verbal relations by separate words, and not 
by root-inflection. The student will then need only to memorize 
words, and he will not require to know any thing of case-endings 
and other grammatical subtleties. On the other hand, if these 
matters are considered essentials of a language, the inflective 
scheme of Volapiik could hardly be improved on. For example: 
all plurals end in s, final -a denotes the possessive case, final -e 
the dative, and final -z the objective ; masculine genders end in om, 
and feminine in 7z (pronounced ‘ she’) ; adjective terminations are 
zk and zd, adverbial o and za, degrees of comparison being wz 27, 
and mo timo, active and passive verbs have their appropriate 
signs, as have also all persons, tenses, and moods; prepositions 
end in #%, interjections in 6, etc. The grammatical particulars to be 
attended to are very numerous, but the rules have the advantage of 
being absolute, and unburdened with exceptions. The inflective 
feature of the language must, however, present an unsurmountable 
obstacle to its popular employment. 

We cannot think that Volapiik solves the problem of a universal 
language. The system will naturally meet with the largest accept- 
ance in countries which already possess an inflected language ; for 
the manifest superiority of the Volapiik inflections, in regularity and 
simplicity, cannot but impress those accustomed to the complexi- 
ties and anomalies of inflection. Speakers of English are happily 
free from this source of difficulty, and to them Volapiik cannot be 
acceptable. The English language is itself reaching out towards 
universality, under the influence of commercial and social necessi- 
ties. The present form of the language may be considered as 
classical, and must be allowed to remain substantially what it is. 
But English is undoubtedly susceptible of modifying simplifications 
which would easily and perfectly fit it for international use. Leta 
committee be appointed, consisting of one British and one Ameri- 
can member, to investigate the subject, and suggest such changes 
as would remove anomalies, and I feel convinced that they would 
readily create a new and simple tongue in the form of what may 
be called ‘world English.’ This seems to be the most hopeful 
direction in which to look for universal language. 

ALEX. MELVILLE BELL. 


THE PEOPLES OF SOUTH-EASTERN EUROPE. 


AT the present time, when the idea of ‘nationality ’ rules the fates 
of Europe, those states have to pass through the severest struggles 
which have the most heterogeneous population, the parts of which 
gravitate to different centres. This is particularly the case in Aus- 
tria, and was the case in,Turkey. The latter, however, has disin- 
tegrated to such an extent that many of the peoples formerly in- 
cluded in its territory have gained their independence. 

The accompanying map shows the distribution of the peoples 
and the boundaries of the states of south-eastern Europe. At the 
present time, when the struggles of the Bulgarians for independence 
and unity excite so much interest, a description of their distribu- 
tion is of particular importance. The map shows that they in- 
habit the greater part of Bulgaria, while in the eastern part Turks 
are intermingled with them, Eastern Roumelia, which by the up- 
rise of 1886 joined Bulgaria, has a Bulgarian population in its west- 
ern half, while numerous Turks inhabit the east, and Greeks occupy 
the coast. But the territory of the Bulgarians is not confined to 
these two districts, which practically form one state. The south- 
eastern portion of Servia and ancient Macedonia is inhabited by 
them, and their territory extends northward to Ochrida. Their 
western neighbors are the Servians, of whom the Croatians and 
Slovenians form a branch. The map shows that they occupy the 
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western part of this region from Montenegro and Servia north- 
westward, their greater number being under Austrian rule. While 
these peoples immigrated during the middle ages, numerous re- 
mains of the ancient inhabitants of south-eastern Europe are still 
extant, although in course of time much influenced by the immi- 
grants of the middle ages. The most important of these are the 
Greeks in Greece and the adjoining parts of Turkey ; on the Archi- 
pelago, Crete, and on many points of Asia Minor. Their distribu- 
tion all around the coasts of the A°gean Sea and on the south-west 
coast of the Black Sea shows that they are principally a seafaring 
and trading people. Colonies of Greeks are found in all great cities 
of the Orient. Their neighbors are the Albanese, who live in the 
tugged mountains of the western part of the Balkan Peninsula, 
east of Montenegro. They are presumably descendants of the 
ancient Illyrians, although much doubt prevails as to their descent. 
In southern Eubcea and around the Gulf of A°gina they live among 
Greeks. 

During the reign of the Romans over eastern Europe many 
peoples became Romanized. Their descendants are the Roume- 
nians in Roumenia, Bessarabia, Transylvania, eastern Hungary, and 
the north-eastern corner of Servia. It is of interest that a number 
of them, widely separated from the main body, should live in the 
Pindus, near Berat, and in a few villages of eastern Thessalia. 

The invasion of the Turks added a new element to these peoples, 
but there are only few places which are inhabited by them exclu- 
sively. Their principal territory in Europe is the eastern part of 
the Balkan Peninsula, between the mouths of the Danube, Philip- 
popolis, and Constantinople; but, besides this, numerous isolated 
districts throughout the peninsula are inhabited by them. The 
number of Turks, however, in the outlying districts, which are not 
any longer under Turkish rule, has greatly decreased since the 
recent wars. The principal district of the Turks is Asia Minor. 

In the north-western part of south-eastern Europe we find an- 
other foreign people settled among the Indo-Europeans, — the 
Hungarians, who belong to the Finno-Tartarian race. They 
occupy the greater part of Hungary, where Germans, Servians, 
Roumenians, Russians, and Slovenians are settled among them, 
and the eastern part of Transylvania. Last of all we mention the 
‘Germans, who are the neighbors of the Hungarians and Servians 
in the north-west, but have, besides, numerous colonies in Hun- 
gary, Transylvania, and near the mouths of the Danube. 

The development of these numerous peoples is one of the inter- 
esting problems of European history. It is hardly possible to 
classify the peoples who in ancient times lived in these regions. 
During the middle ages numerous peoples — the Gauls, Romans, 
Goths, Huns, Avars, Petchenegs, and Cumans— invaded the pe- 
ninsula; but the principal part of the population consists of the 
ancient Slovenes of Pannonia, who settled in course of time in the 
province of Moesia. About the middle of the seventh century we 
hear about their wars with the Byzantine empire. The most im- 
portant event in the early history of the southern Slavic peoples is 
the invasion of the Bulgarians. Their descent is doubtful, for their 
language has been lost. Gaster points out that not only the relics 
of Bulgarian language, which consist mostly of proper names, 
but also certain customs, are in favor of the theory that they be- 
longed to the Turkish peoples who ruled in southern Russia, and 
that with them came certain Finnish tribes. They crossed the 
Danube in 679 A.D., and in course of time subjected all peoples of 
south-eastern Europe. Within a few centuries they became amal- 
gamated with the Slavic people, whom they had conquered, and 
thus formed the Bulgarian people of the present time. We need 
only to mention that the Turkish invaders found all these peoples 
settled, and added a new element to the numerous races and peo- 
ples of that region. 

From this brief review of the facts it will be seen that there exists 
no homogeneous people in south-eastern Europe, but that all of 
them are the descendants of an extensive mixture of different peo- 
ples. Even the Greeks, whose language has comparatively little 
changed since the times of antiquity, have been greatly influenced 
by Slavic peoples. 

As none of thestates of this region comprises a population speak- 
ing only one language, and as at the present time the history of 
Europe is entirely ruled by the desire of each nation to be inde- 
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pendent, the natural outcome of this state of affairs is a continuous 
struggle between the various peoples. But a glance at the map 
shows that the actual distribution of the peoples makes the estab- 
lishment of states comprising only one people impossible. A Greek 
empire would exclude all other peoples from the sea; a Bulgarian 
state would include numerous Greeks, Turks, and Albanese. It is 
of great interest that these difficulties have only arisen in our cen- 
tury, for before this time the idea of nationality was hardly known. 
It is only since the French revolution that the tendency of all peo- 
ples speaking one language to form one state has grownup. To 
this idea Italy and Germany owe their existence, and it threatens 
Austria and Turkey with destruction. It is remarkable to see how 
people bitterly opposed to one another, not on account of diverging 
interests, but on account of difference of language, in Europe, be- 
come merged in our continent into one great people; how the same 
process that has been going on in Europe so frequently during the 
middle ages, but only by means of wars, is going on peaceably in 
America. Our map shows that so long as the same ideas and 
interests remain the leading ones in the history of south-eastern 
Europe, there is a constant source of wars and minor troubles, 
even aside from the contending interests of Russia and Austria to 
gain a foothold on the AXgean Sea, and England’s fear of Russia’s 
commanding the entrance to the Black Sea. 


VALUES IN CLASSIFICATION OF THE STAGES OF 
GROWTH AND DECLINE, AND PROPOSITIONS FOR 
A NEW NOMENCLATURE. 


AT the meeting of the Boston Society of Natural History, Nov. 
16, 1887, Prof. Alpheus Hyatt presented a paper, of which the fol- 
lowing is an abstract. He proposed, in accord with views pre- 
viously published in his ‘Larval Theory of the Origin of Tissue,’ * 
and an abstract of the same subsequently printed in the Amerzcan 
Journal of Sczence, May 31, 1886, to divide the animal kingdom 
into three comprehensive divisions: (1) Protozoa, unicellular an- 
imals, which propagate by means of asexual (autotemnic) fission 
and by spores, and build up colonies, but always remain typically 
unicellular ; (2) (Zesozoa, multicellular colonies, but composed of 
only one layer of cells, so closely connected that they form a layer 
of primitive tissue. They have more or less spherical forms, and 
propagate by means of ova, spermatozoa, and by autotemnic fis- 
sion, and have an aula or common cavity, but no specialized di- 
gestive cavity or archenteron; (3) Me¢azoa, complexes of multi- 
cellular colonies, in which growth by sexual union and resulting 
fission of the ovum form three primitive tissue layers, and build up 
a body in which an archenteron is always developed, they propagate 
always by means of ova and spermatozoa, autotemnic fission occur- 
ring only, if at all, during the earliest stages of the ovum. 

The stages of holoblastic ova may be in a general way classified 
as follows, to accord with that given above for the animal king- 
dom :— 

(1) The ovum or monoplast (Lankester) ; (2) the first stage of 
segmentation, which normally results in the production of two 
cells, the Monoplacula; (3) the second stage of segmentation, in 
which two layers arise, the Dzplopflacula. The first two stages 
alone seem to have parallel or representative adult forms among 
Protozoa. He proposed to classify these stages under the name of 
‘protembryo.’ 

(4) The blastula is in aspect and general characteristics the mor- 
phological equivalent of the adults of the genera Volvox and 
Eudorina, the types of the AZesozoa or Blastrea. The latter are 
animals in which growth remained permanently arrested at the 
single-layered, spherical stage in the evolution of tissue-building 
forms. He proposed to classify these stages under the name of 
‘“mesembryo.’ 

(5) The gastrula can be compared, as has been done by Haeckel, 
with the lower Pordfera (Ascones), but these have three layers like 
the lowest Hydrozoa, in which a three-layered gastrula-like stage 
has been permanently preserved. The proper name for these 
stages would therefore be ‘metembryo,’ in allusion to the fact that 
the ovum at this stage was probably essentially a metazoon, or a 
near approximation to this type. 

Proceedings of the Boston Society of Natural History, vol. xxiii. 1884, p. 45. 
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(6) The first and simpler planula stages, though often character- 
istic of the larger divisions of the animal kingdom, do not possess, 
as a rule, the essential, diagnostic characters of the larger divisions 
to which they belong, and he proposed to call them ‘neoembryos.’ 
Examples: the Czzctoplanula, the planula of the Celenterata, the 
Pluteus, the Trochosphere, the PzlédzZum, the earliest planula-like 
ciliated stages of Amphzoxus. 

(7) The latest of the more specialized planula-like stages are 
either directly transformed into, or else give rise to, other forms in 
which the characters of the larger divisions or types of the ani- 
mal kingdom begin to appear, at least so far as essential characters 
are concerned. Examples: the Ascula and Ampullinula, the 
Actinula, the Gulznula, the Velzzer, the internal worm-like form 
arising in Pz/¢édzum, the stage of’ the formation of the notochord in 
Amphioxus. He proposed, therefore, to interpret these relations 
by naming the embryo in these stages the ‘typembryo.’ This 
term can be applied to the Vauplzus of Crustacea, and the Echzn- 
ula’ of Echinodermata, as well as to those above noted. 

The application of such principles to the study of the younger 
stages of fossil Cephalopoda was productive of what seemed to be 
satisfactory results. The protoconch of Owen is, according to this 
nomenclature, a shell of a univalve Ve/éger among the cephalous 
Mollusca, and a typembryo, which, though eminently characteristic 
of that group, has no exact morphological equivalent among nor- 
mal adult forms of recent or fossil shells. 

The true larval, or, as they are here named, silphologic (SiA@y, ‘a 
grub’) stages began with the formation of what Owen appropri- 
ately called the apex of the conch or true shell. Among nautiloids 
this was a short living chamber occupied by the body of the an- 
imal, but having no siphon or septum. It was completed by the 
deposition of the apical plate, which sealed up the aperture of the 
protoconch, thus closing the opening, and cutting off communi- 
cation between the two interiors. This stage can’therefore be 
named the ‘asiphonula’ or siphonless larva. 

The second larval stage in Vautzlozdea was composed of a liv- 
ing chamber, closed apically and completed by a single septum, 
which had a cecal prolongation reaching across the first air-cham- 
ber and resting upon the inner side of the cicatrix. It is proposed 
to call this stage the ‘caecosiphonula,’ since it is undoubtedly the 
primitive stage of that organ. The cecosiphonula may indicate 
the former existence of an ancestral form having a central axis 
composed of similar closed funnels or cecal pouches. 

The third silphologic stage in nautiloids was completed by a sep- 
tum (the second in the apical part of the shell) having an open 
funnel extending apically and joined to a loose-textured siphonal 
wall which reached down into and lined the cazcum, thus forming 
a secondary closed tube. In accordance with the structure, this 
has been named the ‘ macrosiphonula.’ 

The fourth larval stage of the nautiloids was completed by the 
building of the third septum. This septum had a long funnel and 
attached porous wall, but this wall formed a true siphonal tube 
opening apically into the next section, the macrosiphon. This was 
the beginning of the small siphon, and can be appropriately termed 
the ‘microsiphonula.’ The microsiphonula was the typical stage 
of nearly all the known genera of nautiloids, beginning with the 
Orthoceratztes of the Cambrian, and found at the present time in 
Nautzlus, and also of allammonoids and belemnoids without ex- 
ception. 

It has also been found in tracing the descent of forms within 
sub-orders, families, and genera, that it is practicable to prove, 
that characteristics usually appear first in adult stages, and are 
then inherited at earlier and earlier stages in successive species: of 
the same stock, whether they occur on the same horizon or in 
different horizons. The adolescent stages are therefore of as great 
importance for tracing the genealogy of small groups as are the 
silphologic characters in larger groups. Thus one can speak in 
definite terms of the relations of the nealogic (Neadyc, ‘youth- 


1 Address at the American Association by Alexander Agassiz, vol. xxix. 1880, p. 410 
reprint, p. 22, shows that there is a stage of the embryo common to all orders of living 
Echinodermata. This stage, however, was not named in the address above quoted, 
which was intended as preliminary to an illustrated essay on the same subject j and 
Mr. Agassiz has supplied that omission in the following note, which I quote from a 
letter tome: ‘I intended some time, when revising my ‘ Address on Paleontological 
and Embryological Development,’ to call the earliest common stage of echinoderm 
embryos, ‘ Echinula,’ for convenience in making comparisons. — A. AGAssiIz.”’ 
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fulness’) stages, and their meaning, and importance in tracing 
the genealogy of families and genera, without danger of confusing 
them with the characters of any of the silphologic stages. 

After the silphologic and nealogic stages have been disposed of, 
there still remains the adult period, which is equally important in 
genealogical investigations, since it enables the observer to study 
the origin of many characters which afterwards become silphologic 
and nealogic in descendant forms. 

The use of a distinct term for the adult period becomes neces- 
sary not only on this account, and to separate its relations from 
those of preceding periods, but also because of the constant recur- 
rence and importance of representative forms. The term ‘ ephe- 
bology’ (’/E¢mBos, ‘the age of puberty’) has accordingly been 
adopted for the designation of the relations of the adult stages, and 
under this term can be classified also the representation of similar 
forms in different groups or morphological equivalents. These are 
often so exact that it becomes very difficult to separate them. They 
have been and will continue to be the most difficult and misleading 
obstacles to the student of genealogy and classification. 

In former essays the senile transformations and their correlations. 
with the degraded forms of the same groups have been described 
and defined by the term ‘geratology’ (Tépac, ‘old age’). 

There were two stages of decline or old age among ammonoids. 
The first of these is the clinologic (Kiiva, ‘to incline downwards’) 
stage. This immediately succeeded the ephebolic stage, and dur- 
ing its continuance the nealogic and ephebolic characteristics un- 
derwent retrogression. Ornaments, spines, and sutures degener- 
ated and lost their angularity ; the ribs or pile, and often the keel and 
channels, when these were present, became less prominent; and 
before this period closed, the whorl itself sometimes decreased ; 
showing that degeneration in the growth-force of the animal had 
taken place. In man the baldness of the head, loss of teeth and 
resorption of the alveoli, loss of the calves and rotund stomach, and 
return of early mental peculiarities, are phenomena of similar im- 
port. 

The last changes in the ontology of the animal took place in what 
can be called the ‘ nostologic’’ (Nécroc, ‘a return ’) stage, and during 
this period these tendencies reached their highest expression. 
Among ammonoids the ornaments were all lost by resorption, the 
whorl became almost as round and smooth as it was in the silpho- 
logic stage, and in extreme cases it even separated from the next 
whorl, leaving a perceptible gap. This almost complete reversion 
to the aspect of the silphologic stage can of course only occur in 
animals which attain an extreme age. 


MENTAL SCIENCE. 
Aphasia.! 

IN 1861 Broca suggested before the French Society of Anthropol- 
ogy that the only method of determining the functions of the brain 
was to co-ordinate marked symptoms during life with the lesions 
found in a post-mortem examination. Some months later he an- 
nounced his belief that the third frontal convolution of the left 
hemisphere of the brain was the seat of spoken language, and de- 
scribed a case of a patient called ‘Tan’ because that was the only 
word he used, helping himself out with various gestures. He had 
no paralysis, and seemed to understand what was said to him. 
The posterior half of the second and third left frontal convolutions 
of the left hemisphere was the seat of the organic lesion. In the 
same year a quite similar case of a man with only such scraps of 
words as ‘oui,’ ‘no,’ etc., but with mental and motor powers intact, 
showed in the autopsy a definite lesion in the third frontal 
convolution of the left side of the brain. These remarkable 
cases drew attention to diseases of this kind; and in the end of 
1863, eleven cases were on record in which the power of vocal 
speech was almost or entirely lost, the common anatomical element 
of each of which was a lesion in the posterior third of the third 
frontal convolution of the left hemisphere. Broca called this condi- 
tion ‘aphemia,’ and gave as its symptoms the loss of the power to 
express ideas by vocal movements without any motor paralysis or 
mental impairment. He concluded that memory was not a single 


1 Abstract of an address delivered before the Anthropological} Society at Paris by 
M. Mathias Duval, Revue Sczentifigue, Dec. 17, 1887. 
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faculty, but that the memory of each kind of mental acquisition 
was separately organized, and that the cerebral seat of the memory 
for motor speech-signs was in the third frontal convolution of the left 
half of the brain. The most startling fact about this discovery was 
the association of the malady with a lesion in the left half of the brain 
only. Broca explained this by taking into consideration that we 
were all organized with a preferred side of the body, and that to 
be right-handed means nothing else than to have one’s best-devel- 
oped motor centres in the left half of the brain, inasmuch as the 
fibres cross over in their descent from brain to muscles. In the 
same way our speech-movements get associated with the left hemi- 
sphere; and in left-handed persons the reverse condition may be 
expected to occur, and has since been found. 

Trousseau substituted the word ‘aphasia ’ for the disease, leaving 
Broca’s term to denote that particular form of it which he brought 
to notice: for it was soon afterwards observed that with the loss of 
speech sometimes went the loss of writing as well, and sometimes 
not; that, again, the power to write may be lost, and that of speech 
retained. Other patients could speak and write, but not read; and 
others, again, could read, but not speak or write. A complexity of 
symptoms variously combined have arisen in which order is now to 
be put. Four types can be distinguished :— 

First Type.—In describing such types, it should be noted, gen- 
eral and typical symptoms alone can be noticed. The patient, per- 
haps as a sequence to an apoplectic stroke, sinks into a condition 
apt to be mistaken for a condition of deafness and idiocy; but 
careful observation soon shows that he is sensitive to noises, such 
as the opening of a door, and even hears the sounds of the human 
voice. Inferring that he is spoken to, he may attempt to answer, 
but will say something entirely irrelevant. Gradually appreciating 
that he is not speaking to the point, he may with some impatience 
ask you why he cannot understand what you say. He thus shows 
his ability to express his thoughts, to hear perfectly, and, besides, 
he reads and writes, plays chess, and is able to do every thing 
but understand spoken words. Your speech is as an unknown 
language to him, — just so much sound. What he has lost is the 
power to get meaning out of sounds; the slowly acquired associa- 
tions between the word-sound and the idea are broken down; his 
memory for word-meanings is lost. He is not deaf to sounds, 
but deaf to words, —a ‘verbal deafness,’ as it is called. We have 
thus a memory for the meaning of the sounds of words, having its 
centre in the first temporal convolution of the left half of the brain, 
and losing its function when that region suffers degeneration. 

Second Type.— Here, again, the cause may be an apoplectic 
stroke, which, after the immediate effects have passed off, leaves 
the patient in an apparently normal condition. He may prepare to 
attend to his business affairs; will perhaps sit down to write a let- 
ter; does so, and, remembering that he omitted something, takes 
the letter out to read it again. To his surprise, he cannot do so. 
He takes out his account-books, and finds he cannot read them; 
he picks up the newspaper, and again it says nothing to him. This 
patient hears, understands, and speaks: he is not aphemic in 
Broca’s sense. Moreover, he can write; but his writing shows 
that it was written as though writing in the dark, guided by the 
muscle-feelings of the hand alone. He cannot read what he has 
just written, nor can he write from copy. His own name, that has 
been well impressed upon his motor centres, he writes very well, 
but he cannot read it. A book or a manuscript is to him as though 
it were written in Chinese. The disease here, then, is in the loss 
of the memory for the visual word-signs: the patient is not blind, 
but ‘word-blind.’ The remembrance of the forms of letters as re- 
tained by the movements executed in making them is intact, the 
lesion being a purely visual one. The brain lesion in such cases is 
quite definitely made out. It is in the second parietal convolution 
or inferior parietal lobule, behind and above the lesion in word- 
deafness, and, like it, is confined to the left hemisphere. 

Third Type.— Here the patient can speak, can read manuscript or 
print, but he cannot write. He takes the pen in hand to write a 
word, knows what he ought to write, how it would look if written, 
but he cannot write it. He has lost the memory of the movements 
necessary to form the letters. The association between the move- 
ments made in writing and the word has been lost. He is not 
word-blind or word-deaf, but the motor word-sense is defective: 
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he is ‘agraphic,’ as the term goes. A more careful observation 
shows how closely his malady is limited to this loss. He can use 
his hands dexterously for all other purposes; he can even draw and 
copy from a drawing. He can in this way copy script or print, but 
he draws the letters slowly, as we would copy a Chinese word. 
We see, then, that the auditory, the visual, and the motor elements 
of the word are to some extent independent, and that the memory 
for one of these may be lost while the others are retained. We 
may expect to find a localization for the motor defect, as for the 
others; but, owing to the fact that the disease seldom occurs with- 
out other complications, the localization is not as certain. Yet the 
bulk of the evidence points to the posterior portion of the second 
frontal convolution as the centre disturbed in aphasia. The lesion 
is again confined to the left half of the brain, and, to complete the 
connection of this with the phenomena of right-handedness, such 
patients can learn to write with the left hand by submitting them- 
selves to a process similar to that gone through with in learning to 
write in youth. They thus cultivate the right hemisphere of the 
brain. 

Fourth Type.— This is the type described by Broca as aphemia, 
and now called motor aphasia. The loss here is the link between 
the idea and the appropriate movements of tongue, etc., necessary 
to make the sounds of words. Often the patient retains a few 
phrases used on’ all occasions: in one case it was ‘ cousisi,’ in an- 
other ‘monomomentif.’ The poet Baudelaire, when thus affected, 
would constantly say ‘cré nom.’ Here the power of hearing and 
understanding is retained, writing and reading are intact, and 
speaking alone has dropped out. The lesion is in the third frontal 
convolution, mainly the posterior portion, of the left side of the 
brain. 

These pathological states suggest that individual differences with 
regard to the prominence of these several word-memories in our 
minds should be discoverable, and that the brain-centre corre- 
sponding to the preferred memory should be more highly developed 
than the others. It has often been observed that to many persons 
the eye is the chief avenue of knowledge. Extreme instances of 
this faculty, such as artists copying portraits from memory, and 
calculators doing their work upon an imaginary blackboard, are 
well known; but, confining ourselves to the memory for written or 
printed words, we find an excellent type of this faculty in a case 
recorded by Charcot. A gentleman of great culture and experience 
had the power of reading pages of his favorite authors from the 
visual images of the printed page. Two or three readings of a pas- 
sage were sufficient to fix it in his memory. If he wanted a letter 
in a voluminous correspondence, he at once thought of its appear- 
ance; and so, too, with regard to all visual experiences in general. 
For music and other auditory occupations he had no taste. The 
importance of the case is doubled by the fact that through disease 
this faculty was lost, and he had to resort to his auditory memory, 
and cultivate it by having things read to him, and in other ways. 
He could not remember what he had seen, be it words or other 
objects ; and, in short, from being a ‘visual-worded’ and ‘visual- 
minded’ man, he was forced to become an ‘auditory-worded ’ and 
‘auditory-minded’ one. This type of mind is common, and many 
persons have the habit of seeing the picture of the page from which 
they quote, the appearance of their manuscript, and so on. Un- 
fortunately we have no autopsies of normal persons who had been 
marked cases of this type, to see whether in them the second pari- 
etal convolution was especially developed. Passing to the auditory , 
type of mind, one could again easily find extreme cases, and note 
many instances in which what is heard, and especially in words, 
is most readily and deeply impressed. Persons to whom writing is 
easier than speaking, whose thoughts flow off the end of their pens 
and not of their mouths, may be classed among the ‘ graphic- 
motor’ type. Deaf-mutes are apt to develop this faculty in another 
direction, and think in terms of hand-movements. There remains 
the ‘motor-verbal’ type. Stricker describes himself as of this type, 
and tells how he thinks in terms of the muscle-feelings in the or- 
gans of articulation. Such persons talk to themselves when they 
think, and are well represented by a character in a French tale, 
who could not compose unless imagining himself formally deliver- 
ing what he was dictating. Unlike the other cases, there is here 
some anatomical corroboration; anda collection of the brains of 
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lawyers, statesmen, and others, all celebrated for the fluency of 
their speech, shows a surprisingly large development of the third 
frontal convolution of the left hemisphere. The brain of Gambetta 
is a marked instance of the same fact. Here this convolution is so 
highly developed that it is actually doubled by a slight fissure in 
the middle, no trace of this development being found on the right 
side. 

What is above described includes merely what is most surely and 
definitely known, —a vast field for future research remains open, 
and even now enigmas are waiting to be answered. That certain 
aphasic patients are unable to count, and others do so normally ; 
that some can tell time, distinguish the beats, but cannot count; 
and so on, —are facts as yet without meaning. So, too, the loss 
of the power to express one’s self in gestures, and to use the ordi- 
nary conventionalities of life, may some day find a definite cerebral 
localization. Sometimes only certain kinds of signs are lost, and 
the rest retained ; sometimes the patient can talk only by singing. 
All these facts may, in the science of the future, be as definitely ex- 
plored as the main types of aphasia are to-day. 


THE PSYCHOLOGY OF HANDWRITING. — In the Worth Amerz- 
can Review for January, the editor, Mr. Rice, prints a series of the 
autographs of Napoleon, written at various epochs in his eventful 
life. Starting in his earlier years with a bold and clear signature, 
it retains most of these characteristics in the days of his greatest 
successes ; but parallel with the declining fortunes of the great man, 
is a degeneration of his autograph, until at the end we have noth- 
ing more than the rudest, characterless scrawl. The autographs 
cannot but suggest the ravaging changes in the nervous system 
that were the physiological concomitant of the turmoil raging in 
the hero’s mind. 


HEALTH MATTERS. 


Foot-and-Mouth Disease, and its Relations to Human Scarlatina 
as a Prophylactic. 


AT a recent meeting of the New York Academy of Medicine, Dr. 
J. W. Stickler of Orange, N.J., read a paper entitled ‘Foot-and- 
Mouth Disease as it affects Man and Animals, and its Relation to 
Human Scarlatina as a Prophylactic.’ He said that it had long 
been known that foot-and-mouth disease could be communicated 
from animals to man through the milk of the affected animals, and 
by the introduction of the virus into wounds. Whenhuman beings 
are the subjects of this disease, the glands become enlarged, vesicles 
appear in the mouth and upon the hands and feet, and in some 
cases an eruption which resembles that of scarlet-fever. Hert- 
wig and others, who purposely contracted the disease by drinking 
infected milk, were affected in this way. In 1884 there was an 
epidemic of sore throat, together with glandular enlargements and 
vesicles, in Dover, England. Upon investigation it was shown 
that it was due to the drinking of milk from animals sick with foot- 
and-mouth disease. Two years after this, an investigation was 
made in one hundred and eighty-two of the cases which had suf- 
fered from the sore throat in 1884. None of them had since had 
scarlet-fever, and from other points in their history it appeared that 
they had been rendered insusceptible to that disease. Dr. Stickler 
had himself inoculated three children with virus from milch-cows, 
and subsequently exposed them to scarlet-fever. One of these, 
after having fully recovered from the inoculation, was taken to the 

_ bedside of a scarlet-fever patient, and inhaled the latter’s breath, 
and placed his head upon the pillow of the sick one. The child did 
not contract the fever. Two other children, similarly inoculated 
and similarly exposed, have not contracted the disease. In con- 
cluding his paper, Dr. Stickler said, that, while it was by no means 
proven that scarlet-fever could be prevented by such inoculations, 
the results thus far obtained were very suggestive, and proposed to 
continue his investigation. 

In the discussion which followed the reading of the paper, Pro- 
fessor Law of Cornell University said that he was sceptical as to 
the prophylactic value of these inoculations against scarlet-fever. 
In Great Britain there were frequent outbreaks of foot-and-mouth 
disease, affecting cattle and the persons who came in contact with 
them, and, if it was a protective disease against scarlet-fever, he 
thought the latter should be much less prevalent than it was. He 
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had himself been over and over again exposed to foot-and-mouth 
disease, but had never suffered, while, on the first exposure to 
scarlet-fever, he contracted it; his system being susceptible to the 
one, and not to the other. He thought it would be dangerous to 
investigate this subject very much in the United States, as it would 
be a very serious matter if the foot-and-mouth disease should be 
introduced among American cattle. He also feared that scarlet- 
fever might be more widely disseminated if these inoculations were 
to be made general. While he had great respect for Pasteur, he 
could not help believing that he had increased the spread of an- 
thrax by scattering abroad his modified anthrax virus, as, under 
favorable conditions, this weakened virus might become potent and 
dangerous. He considered it a fact that there had been more 
rabies in England since Pasteur’s discovery than before; and the 
same danger existed in the attenuated virus of rabies as in that of 
anthrax. 

Dr. L. McLean of Brooklyn said that there was no such natural 
disease as bovine scarlatina. If cows contracted the disease, it 
could only be by inoculation from affected human beings. He did 
not believe that foot-and-mouth disease was prophylactic of scarlet- 
fever. There had been but two outbreaks of foot-and-mouth dis- 
ease in this country, —one in Maine; and one in the vicinity of 
New York City, extending up the Hudson as far as Poughkeepsie. 

Dr. J. Lewis Smith said, “ Since the time of Jenner the hope has 
been awakened that some of the other fatal infectious diseases, and 
especially scarlet-fever, might be prevented, as small-pox has been, 
by the substitution of a milder and modified disease, derived from 
the lower animals. As regards scarlet-fever, two propositions of 
great interest and importance have arisen: first, is there a disease 
in the bovine race which is true scarlet-fever, or which communi- 
cates genuine scarlet-fever to man? and, second, if there be such 
a disease, does it produce a mild and modified form of scarlet-fever 
in man? Many instances have been recorded in the last five or six 
years in which epidemics of scarlet-fever have arisen from the use 
of milk furnished by healthy cows, and infected with the scarlatin- 
ous germ after the milking ; but in the St. Marylebone and Hendon 
epidemic, occurring two years ago, and described in the Arztzsh 
Medical Journal, May 20, 1886, the outbreak of scarlet-fever ap- 
peared to be clearly traced to diseased cows. Now, the point to 
which I wish to call attention is this. The sickness of the cows 
was mild, not appreciably impairing their appetite, nor diminishing 
their milk, but the disease which the use of the infected milk pro- 
duced is described as an ‘intense outbreak of scarlet-fever.’ In- 
stead of a mild disease being propagated from the cow, for which 
we are looking and hoping, the reverse occurred. A mild form of 
the disease in the cow produced a severe one in man; so that it 
appears from the history of this epidemic, that, by inoculating with 
the bovine scarlatinous virus, we might produce severe and fatal 
epidemics, instead of a mild and modified form of the disease.” 

Dr. Stickler closed the discussion by saying, that, if he produced 
only a slight and harmless attack of scarlatina by his inoculations, 
he could see no objection to the use of the scarlatinal virus for this 
purpose ; and, when the terrible effects of the unmodified disease 
were taken into consideration, he thought it of extreme importance 
that a method of protection should be secured if possible. As to 
the disease from which the Hendon cows suffered, it had, he 
thought, been clearly demonstrated that it was nothing else than 
scarlatina, since it was precisely the same affection as was ordina- 
rily produced in cows by the inoculation of scarlatinal virus from 
the human subject. 

THE BACILLUS OF CANCER.—Dr. Horatio R. Bigelow, in a 
letter from Berlin to the Boston Medicaland Surgical Journal, ex- 
presses his conviction that Scheurlen has discovered the bacillus of 
cancer. This discovery is confirmed by S. Guttmann and Stab- 
sartz Schill. In every case of cancer which Scheurlen has ex- 
amined, he has found the bacillus. Dr. Bigelow believes that there 
is a bacillus of cancer just as really and absolutely as there is one 
of consumption. Its morphological characteristics are not yet 
clearly defined, and there are many other doubts to clear up and 
questions to answer; but all of this can come only after many 
months of hard and patient labor. At a recent meeting of the 
Berlin Society of Internal Medicine this discovery of Scheurlen 
was discussed. Fraenkel regarded the methods employed by 
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‘Scheurlen as defective. From the reports of this meeting it would 
appear that but few of the leading men of Germany are yet ready 
to accept Scheurlen’s claims as established. 


BOOK-REVIEWS. 


Lectures on Bacterza. By A.DE BARY. 2d ed. Tr. by Henry 
E. F. Garnsey and Isaac Bayley Balfour. Oxford, Clarendon 
ihe GPL NSO) 

THIS is an excellent translation of De Bary’s ‘ Vorlesungen ueber 
Bacterien,’ with a considerable number of notes in an appendix. 
For one who wishes a good readable account of the nature and 
action of bacteria, not too long or too full of technical details, this 


moderate-sized and well-arranged volume answers the purpose ad- 
mirably. 


The Children: How to Study Them. 
M.D. London, Francis Hodgson. 


THIs little volume contains half a dozen lectures, delivered by 
request of the Froebel Society of London, by Dr. Warner, whose 
works on the anatomy of movement and on physical expression are 
widely known. The object of the lectures is to impress upon 
teachers and parents the necessity and importance of the scientific 
observation of children. The plea is admirably and emphatically 
urged. On the practical side there is an attempt to give a number 
of indications by which the physiological health and growth of 
children can be observed. Though these are doubtlessly useful, 
and when made bya skilled observer valuable, yet they are too 
vaguely stated to. be generally applicable. A table of printed 
questions, with directions as to their use, would be a much safer and 
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more useful compend to put into the hand of the ordinary teacher. ° 


Dr. Warner sketches the anatomy of the parts of the body con- 
cerned in motion, shows how they are all related to the activity of 
the brain, and thus become an index of mental strength or weak- 
ness, and then describes a series of postures of various parts of the 
body, and especially of the hand, indicative of various temperaments. 
He lays stress upon the indications of the nervous type of child with 
the practical object of teaching such children separately, as we do 
with thedeaf, the blind, and the weak-minded. ‘“ Why, then, are the 
children of slight brain-defect not specially cared for, children 
tending to become passionate picking up bad habits and practising 
them, tending to criminality, or, if too feeble for that, to pauperism ? 
5 Now, my argument is, that we can discover such children 
and pick them out in a school by definite physical signs ; we can 
point out the children not up to the average, and tending to failure 
from want of brain-power.” This series of lectures adds to the 
number of indications of the time when we shall have definite 
knowledge of the physical and mental traits of children by which 


their healthy education may be guided, and their evil tendencies 
avoided. 


Annual Report of the Geological Survey of Pennsylvania for 
1886. Parts I. and II. Harrisburg, Geol. Surv. 8°. 


ALTHOUGH Professor Lesley’s staff is now quite small, this re- 
port adds four volumes to the imposing series already published by 
the Second Geological Survey of Pennsylvania. Many of these nu- 
merous volumes, although possessing a local interest and value as 
aids in economic developments, are, from the scientific point of view, 
simply masses of facts awaiting generalization; and it is to be hoped 
that the long-promised final report which is to co-ordinate these 
multitudinous data will soon begin to appear. 

Only the first two volumes of the report for 1886 have been re- 
ceived. These are crowded with details of the development and 
production of coal, oil, and gas, but are rather deficient in features 
of more than local interest not previously published ; and, since the 
data are largely of a statistical nature, even their local value must 
be diminished by tardy publication. 

The first volume contains the report, by Mr. E. V. d'Invilliers, 
on the re-survey of the Pittsburg coal-region. It is largely a sum- 
mary, in one volume, of the surveyssmade a decade since by Professor 
Stevenson, Mr. White, and others. It is accompanied, however, 
by a new geological map of south-western Pennsylvania. Special 
attention is given to the principal commercial coal of the region, — 
the great Pittsburg bed. Its outcrop is determined horizontally 
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and vertically more accurately than ever before; and the historical 
and statistical facts bearing upon its development, the structural lines 
affecting its position for mining ; the stratigraphical features of the 
coal-measure systems above and below it; and the methods most 
in use for mining and transporting its product to market, —are 
exhibited in all desirable fulness and detail. It is easy to see that 
this report must prove of great practical utility to the coal-operators 
of the region; and the elevations above tide of the outcrop of the 
Pittsburg coal-bed will be useful to oil and gas prospectors in giv- 
ing them a basis from which to estimate the depth to be drilled in 
order to reach the geological horizons of the different oil and gas 
sands. 

This report is supplemented by two important contributions on 
Pennsylvania bituminous coal mining by Mr. A. N. Humphreys 
and Mr. Selwyn Taylor, and is also accompanied by a memoir by 
the eminent and venerable paleo-botanist, Leo Lesquereux, on the 
character and distribution of paleozoic plants. 

The second volume consists chiefly of Mr. Carll’s report on the 
oil and gas regions. The history of development is the most com- 
plete yet published, and gives the reader a good general idea of the 
successive steps by which the petroleum industry has advanced 
from the primitive skimming of an oil-spring with a piece of bark 
and the restricted use of the material to medicinal purposes, to the 
drilling of wells three thousand feet deep, the pumping of oil over 
mountain and valley to the seaboard, and the flooding of the world 
with an inexpensive illuminant. The ancient pits or shallow wells 
which are found all over the oil-region, and which were undoubt- 
edly dug to obtain oil, are discussed at some length; and the con- 
clusion is reached that these early oil operations are due, not to the 
Indians, or French, or early white settlers, but to some primitive 
dwellers on the soil, who have long since passed away. 

Short chapters on the geographic and topographic distribution of 
oil and gas, on the structure and stratigraphy of the productive 
horizons, and on the developments during 1886, are followed by a 
long and monotonous series of well-records, which constitute the 
principal part of the report. The volume concludes with a memoir 
on the chemical composition of natural gas by Professor Phillips, 
and the extended bibliography of petroleum. 

Unfinished Worlds: a Study tn Astronomy. By S. H. PARKES. 
New York, Pott. $1.50. 

THIS book is intended for general readers, especially those in 
early life, whose ideas of the province and achievements of science 
are generally in excess of the sober teachings of actual experience. 
In this we quote from the author, and, while we are ready to agree 
with him to a large extent, yet we feel that just as the knowledge 
of Columbus seemed wonderful and awe-inspiring to his crews 
when he predicted the coming of an eclipse, so to us appear star- 
tling the little scraps of informatian our new instruments are giving 
us of the constitution of the celestial bodies. The old astronomy 
busied itself with the movements, the new astronomy with the 
physical constitution, of the sun, the stars, the planets, and comets. 
While it is true that for many of us the interest in the old astron- 
omy began to wane, the results already achieved in this new field 
are so novel that we may be pardoned if we are apt to exaggerate 
their magnitude. Mr. Parkes’s book has for its main purpose the 
bringing-out clearly of the changing nature of the bodies filling 
space, and sketches the information we have of nebule, stars, the 
sun, the earth, the planets, and comets. All this is well done. The 
book closes with a vészzé of the different cosmic theories. 
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NOTES AND NEWS. 


THE January number of the Revue Phzlosophigue, edited by 
Felix Alcan, contains articles by A. Espinas on the mental evolu- 
tion of animals, by F. Paulhan on associationalism and psychi- 
cal synthesis, and by Adam on Pascal and Descartes. Besides 
this, reviews and része7zés of new publications are given. 


— Prof. J. J. Egli of Zurich, Switzerland, who writes the biennial 
reports of new researches on geographical names for Wagner's 
annual report on the progress of geography, publishes a circular 
letter in which he requests authors and publishers to send him 
copies, or, when such is not possible, titles, of publications and of 
notes or papers in journals or books referring to the subject of goe- 
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graphical names, their meaning, origin, derivation, etc. As it is 
desirable that the annual reports should be as complete as possible, 
and as a large amount of material is scattered through American 
journals, and particularly through the publications of the State sur- 
veys and historical societies, which are difficult of access in Europe, 
American authors can materially help Professor Egli by sending 
him copies, or at least the titles, of their remarks bearing on this 
subject. 


— Last autumn an attempt was made, says /Vature, to bring live 
cod from Iceland to Norway on board smacks, and six thousand 
fish were brought over to Bergen successfully. Here, however, 
many of them died, on account of the basin in which they were kept 
until the sale could be effected being too small. This year fresh 
attempts will be made. 


— Dr. Asa Gray has been seriously ill for some weeks. 


— The second meeting of the International Copyright Associa- 
tion was held in Boston, Jan. 24, President Eliot in the chair. Sec- 
retary Estes announced that satisfactory progress had been made 
in the movement to obtain the recognition of authors’ rights in 
their literary work. A resolution was adopted approving the prin- 
ciple involved in the amendments of the Chase Copyright Bill pro- 
posed by the executive committee of the American Copyright 
League and the American Publishers’ Copyright League, and re- 
questing Senator Chase to adopt these amendments, with such 
verbal changes as may be recommended by the council of this 
association and adopted by the committees mentioned. A resolu- 
tion was also passed asking the chairman to appoint a sub-com- 
mittee to confer with Senator Chase regarding these amendments. 
After a general discussion, in which Messrs. Houghton, Scudder, 
Ticknor, Ernst Lothrop, and others participated, the meeting ad- 
journed. 


— Nature comments on French architects as seeming to attend 
to the decorative rather than the useful parts of the buildings they 
design. The architect who designed the new medical school in 
Paris took so little pains about the distribution of the water-pipes, 
that in very cold weather the laboratories (chemistry, physiology, 
bacteriology, experimental pathology, etc.) are wholly deprived of 
water. Recently the water in all the pipes was frozen, so that not 
a drop of water was available in a single laboratory. Of course, 
every one connected with the school complains that work under 
such conditions is nearly impossible. The new Sorbonne will be a 
handsome building, but, unfortunately, the work is soon to be 
stopped owing to lack of money. The ornamental part of the 
building is finished, but the useful part has not yet been begun. 


LETTERS TO THE EDITOR. 


*.* Correspondents are requested to be as brief as possible. 
in all cases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
free to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the journal. 


The writer's name ts 


The Snow-Snake. 


IN a letter (Sczence, xi. No. 259) pointing out certain errors in an 
article on Pocahontas, referring especially to two games mentioned 
therein, Dr. Beauchamp says, “ The children indoors were playing 
at gus-ha'-ch (or ‘ peach-pits’), it is said; but where the peaches 
came from at that early day is not explained.” Yet the doctor 
fails to give us a hint as to the true rendering of this word, and the 
proper name of this game. This game was played generally with 
‘plum-pits,’ though sometimes with small pebbles, etc. ; but, as the 
pits were more convenient and symmetrical, they were preferred, 
and, being used in most cases, they gave their name to the game, 
namely, ‘plum-pits,’ or, better, ‘ pit-betting.’ 

In regard to the use of the snow-snake among Powhatanic tribes, 
Dr. Beauchamp remarks that “it is not wise to place a Northern 
game so far South,” evidently wholly oblivious of the fact that 
‘betting’ with the w-¢rd-hwéa’-1é (*snow-snake’) was a favorite 
outdoor sport of the Carolinian and Virginian tribes of Iroquois, — 
too important offshoots of the family to be overlooked, — and who 
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were situated farther South than the Powhatans. The doctor 
should have omitted the 7 in his orthography of the word £a- 
wher'-ta (kd-whe'-ta), as it does not occur in the speech of the 


Onondagas of the present time. J. N. B. HEwITvT. 
Washington, D.C., Jan. 23. 


The ‘Act of God’ Once More. 


Mr. W. W. Nevin’s interesting note (Sczence, Dec. 2) as to the 
Mexican doctrine of ‘fuerza mayor’ emphasizes my point. The 
Roman law having always been, as it still is, the law of continental 
Europe, it was inevitable that such American colonies as were 
settled from the continent should retain the doctrine of the ‘act of 
God,’ and that when the Spanish brought it to Mexico, and im- 
planted it in a community saturated with superstition, it should 
have augmented quite as rapidly as its adumbration has waned with 
us, until even so anticipated an occurrence as the flooding of a river 
in a rainy season should relieve from the obligation of a contract. 
But United States capital and energy are speedily civilizing Mexico 
by building railroads within her territory, and doubtless we may 
expect a very considerable attenuation of the doctrine at no distant 
day. Ido not think all of Sczexce’s correspondents share in the 
good faith of Mr. Nevin. It does not impress me, for example, as 
in good faith that one of them asks (Sczence, Nov. 25) whether, had 
a certain car-stove he specifies upset ana ignited a certain train, it 
would have been an ‘act of God;’ or that another (Sczence, 
Dec. 16) demands whether I propose that the railways of this Re- 
public be operated by Mexican law. But in good faith, neverthe- 
less, will I answer both these questions. Up to the date of the 
latest of the five accidents I specified, no practicable means of heat- 
ing cars had been invented except car-stoves. Steam-pipes from 
the engine had, indeed, been proposed for twenty years, but no 
coupler-joint had been perfected, and no means of keeping the 
steam from cooling, sufficient to overcome the extreme coolable 
surface of a pipe serving long trains in the severe weather of the 
mountains, or the low temperatures of the North and North-west, 
devised. At present, however (stimulated, in fact, by the very cas- 
ualties I specified at Republic and White River), there are certainly 
three or four of these contrivances which have been tested and 
found practicable. Therefore, had your correspondent’s stove 
overturned and partially roasted him, he would certainly have been 
deprived of the opportunity of asserting that he had been roasted 
by an ‘act of God,’ since the company could have availed itself of 
that particular progress of applied science which had invented a 
heating apparatus which in case of accidents would not induce 
combustion of the train. As to the second question, I say, No, 
and Yes. I proposed no Mexican laws for regulation of our own 
railroads, but I did question whether an already well-known rule 
of law limiting the responsibility of the employer for mental 
conditions of the employee was entirely without bearing upon a 
certain state of admitted facts. The common law expressly de- 
clares that there are possible conditions of an employee’s mind 
which discharge the employer. An employee who, in ejecting tres- 
passers, becomes vindictive, passionate, or wilful, and on that ac- 
count employs a surplusage of force, so acts at his own and not at 
his employer’s peril. I therefore suggested a question whether an 
entirely unforeseen and instantaneous absence of mind on an em- 
ployee’s part was any more within his employer's control than a 
burst of passion. 

Again: it seems immaterial to my point that different investi- 
gators, tribunals, or commissions may receive different reports of 
the causes directly forwarding a casualty. A question of pre- 
cedence between parallel proximate causes is always an exceed- 
ingly nice one. Indeed, the only report of a railway accident likely 
to be substantially unreliable is the newspaper report ; and this not 
necessarily because the newspaper is biassed against the company, 
but simply because newspapers are at the mercy of their reporters, 
precisely as railway companies are at the mercy of their employees. 
The reporter first on the ground takes the impressions of the by- 
standers, and reconciles them somehow out of his inner conscious- 
ness. The only persons present who possess the slightest actual 
knowledge as to the why and wherefore of the catastrophe are the 
employees of the company, and they are silent. They have their 
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duties none the less rigid in case of accident than when all goes 
well, and are at their posts, saving life and property, and prevent- 
ing further destruction by signals, and have neither the time nor the 
right to instruct reporters ; though, I may add, their silence is always 
taken as a final confession of guilt on the part of the company. 
Indeed, on reading the average American newspaper accounts of 
railway disasters, I have repeatedly found myself exclaiming, “ Why 
did not this dastardly and murderous company complete the cata- 
logue of its crimes by braining the survivors with crowbars, and 
adding to its ill-gotten wealth by impartially pillaging the dead 
bodies of all its victims?’’ I once had occasion to investigate an 
accident which derailed a way-train, throwing it over the double 
track and immediately before an express-train coming in the oppo- 
site direction, almost exactly upon the time when the express-train 
was due at the point where the derailment occurred. Upon the trial 
of a resulting lawsuit, the crew of the wrecked train testified unani- 
mously to the fact: the company’s time-table and the registers of 
the train-despatchers at both ends of the division (which could not 
have been disturbed without throwing the whole business of the 
road into chaos) proved it. But some passengers whom the unusual 
sensation of escaping from destruction had unnerved, and to whom 
aseries of crowded and unique experiences had made a few moments 
seem like hours, testified that there had been ample time to flag the 
express-train (some of them putting the interval at several hours) ; 
and the jury unanimously believed the passengers as against the 
company’s witnesses, and thus morally convicted the employees of 
perjuring themselves under orders, in order to mulct a corporation 
in damages. Juries from the interior do these things as regularly 
as the opportunities present themselves ; and the excuse lies, not in 
the opportunity, but in the nature of things, and in the axiom that 
‘bigotry’ and ‘ignorance’ are synonymous terms. But unfortu- 
nately there is no such palliation or excuse for the ready writers and 
composers of leaders on the staff of our great newspapers : for these 
are cultivated gentlemen, who know perfectly well that railway cor- 
porations avoid accidents as they avoid bankruptcy, and enforce a 
ceaseless and enlightened vigilance to prevent them; that railway 
companies do not practise small economies, do not risk bankruptcy 
(for a single great accident, like that at Revere, may bankrupt, as 
that one actually bankrupted, an entire corporation) for the sake of 
a few dollars, yet, knowing this, persist in telling the public that 
railways are careless of public rights, and indifferent to human life. 
To be sure, these gentlemen do not second the religious press in 
advising that locomotive-engineers and East River pilots read their 
Bibles when on duty, — a habit which would doubtless largely in- 
crease the perils of steam-transportation ; but they often, as we shall 
see, make suggestions quite as invaluable. 

On the evening of Tuesday, Dec. 20, 1887, there was zot a bloody 
and terrible disaster on the Elevated Railroad in this city. A train 
packed with human beings was wo¢ precipitated into a narrow 
street below, crowded with men, women, and children; horses, 
trucks, and vans. The wheels of a particular train, upon that oc- 
casion, left the track, but the prudence and skill of the builders of 
the elevated structure vindicated themselves: the jar never de- 
flected it an atom, the stout sleepers held the train, and nobody was 
scratched. But no one, on reading the leaders printed in the daily 
newspapers of this city, would have supposed thata terrible calam- 
ity had been averted. Had that entire train, full of human beings, 
been precipitated upon these passing men and women, horses, 
trucks, and vans, the daily newspapers could not have censured the 
Manhattan Elevated Railway Company more emphatically than 
they did; or drawn for the occasion more vigorous and virtuous 
lessons of the greed of railway corporations, and of the woes of a 
long-suffering public. While every practical railway man in the 
country must have admired the perfect and almost automatic con- 
struction which saved so much waste of life and property on that 
occasion, not a newspaper commended the management, but rather 
took an additional opportunity of vilifying railroads in general, and 
the Manhattan Railway Company in particular. I did not read all 
the eloquent leaders with which the press improved the occasion of 
the non-occurrence of an appalling disaster on the New York Ele- 
vated Railroad; but I remember one, that, after feelingly dilating 
on the ghastly picture of gore and agony which was zo¢ presented 
on that occasion, exclaimed, — 
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“ We inust require of those who undertake such responsibilities 
absolute security, not a pretty tolerable degree of safety. It is not 
enough that accidents shall not be frequent: they must be impos- 
sible. The system must be managed on the principle that there 
are no railroad accidents; that what are called such are due to 
some species of neglect, which truly competent management could 
and would have prevented” (Commerctal Advertiser, Dec. 22, 
1887). If the gentleman who wrote those words will continue to. 
walk uprightly and piously before men unto his life’s end, will read 
his catechism and endeavor to reflect its precepts in his daily gait 
and conversation, he will doubtless eventually proceed to a vicinage 
beyond this fitful fever of life where accidents are ‘impossible.’ I 
doubt if he finds it upon this poor planet. But, although perfectly 
innocuous to those as clever as himself, is. it not manufacturing a 
dangerous public sentiment — and one as unpatriotic as it is dan- 
gerous — to constantly kindle and fan the impression, that, of all 
the necessary industries which civilization requires, the industry of 
maintaining a railway, or any thing that runs by steam, is a greedy 
and despotic power, that lives by crushing not only the bones of 
passengers, but the civil liberties of the people? If it is, and if it is 
wrong to do dangerous and unpatriotic deeds, then the gentlemen 
who write these feverish and furious leaders — unless they repent 
— will certainly never behold the land where no accidents happen. 
I may add, perhaps, as germane to my text, that the newspapers 
all appear to agree, that, if nobody was killed the other evening at 
Franklin Street, it was not the fault of the Manhattan Elevated 
Railway Company, but a genuine ‘act of God.’ 

“Tn a recent number of Sczezce,” says the Evenzng Post, “ Mr. 
Appleton Morgan has published an article, entitled ‘The Act of 
God and the Railway Company,’ in which he tries to palliate or even 
to deny the responsibility of the corporations for. most of the serious 
railroad accidents of the past year. We have of late become quite 
accustomed to such pleas on behalf of the Anarchists; but when 
the same line of argument is invoked in favor of a railway company, 
by a lawyer of Mr. Morgan’s standing, it is a surprise, and by no 
means a welcome one.” I myself do not see what I have to do 
with the Anarchists, or the Anarchists with me. An Anarchist is 
one who intrudes upon the still unsettled problem of labor versus 
capital, and proposes solving it by eliminating the element of labor, 
and substituting cataclysm therefor. The idea of cataclysm may 
have suggested a railway accident, otherwise the Pos?’s correspond- 
ence of ideas does not impress me as important. Proceeding: the 
Post is astonished that I should have given an account of the For- 
est Hill disaster at variance with the official report of the Massa- 
chusetts Board of Railway Commissioners who investigated it, say- 
ing, ‘‘ We do not understand how it was possible for a writer of 
good standing to disregard these facts. Either he must have pre- 
sumed on the ignorance of his readers, or else he never took the 
trouble to look into the matter itself. The latter is perhaps the 
more charitable supposition. But it need hardly be said that for a 
writer in a scientific periodical either excuse is equally weak.” 
Doubtless the Pos? did not, at that writing, understand how any- 
body could prefer the report of experts to the official reports of non- 
experts upon so complicated an affair as a railway accident. But 
it ought to have had some glimmering of an idea as to how such a 
preference was possible, a day or so later, when itself printed prom- 
inently, and without comment, the following item: “ After a num- 
ber of weeks spent in the investigation of the Chatsworth train- 
wreck, the Illinois Railroad and Warehouse Commission has sub- 
mitted to Governor Oglesby a report stating, that, in their opinion, 
the ‘train would not have been destroyed if the bridge had not 
burned before the train reached it.’” Before so masterly an analy- 
sis of the casuistry of proximate causes, no wonder the vexing 
Post was speechless. The Illinois Commission found that the 
Chatsworth disaster would not have happened had the bridge fal- 
len before the fated train reached it. Their Massachusetts contempo- 
raries reported, that, had the bridge-inspector been discharged be- 
fore he reported the bridge safe, the fated train would never have 
attempted to run over it. I do not, upon the whole, see much to 
choose between them. As I write, word comes that the Minne- 
sota Board of Railway Commissioners, as if emulous to compete in 
usefulness with its compeers of Illinois and Massachusetts, had 
decreed that no upper berths in Pullman sleeping-coaches must be 
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made up until actually sold to passengers, which would oblige 
sleepy passengers either to sit up during transit through that intel- 
ligent commonwealth, or else sleep with entire indifference to the 
dusky porter and the possible new-comer, and sundry joint opera- 
tions not, as most of us know, over-conducive to balmy and seduc- 
tive repose. 

What, then, we really require is not a new law, or a new custom, 
or a new statute, but an infallible foresight and judgment. Our 
newspaper leader-writers are not, unfortunately, the only gentlemen 
in the country who can prophesy things after they come to pass. 
There are plenty of gentlemen, equally competent in that regard, 
now employed upon the railway lines of this continent. If, how- 
ever, a gentleman could be found with the much rarer gift of 
prophecy as to things to come before they actually transpire, I im- 
gine that it would be difficult to name a salary he could not com- 
mand from a railway company. Indeed, neglect by a railway com- 
pany to secure the services of such advance prophet ought certainly 
to be such a negligence as would settle the company’s liability 
entirely beyond all possible legal inference. There is nothing upon 
which newspaper comment is more familiar than the well-worn 
theme of the fallibility of human testimony: even four inspired 
Evangelists, they tell us, could not agree upon a given state of 
facts. They press this fallibility against railroad companies. Do 
they ever press it in their favor? That the average newspaper 
‘should experience a difficulty in conceiving that every railway acci- 
dent was beyond the company’s control does not amaze me; but I 
admit to some surprise at the following criticism upon my paper, in 
the Razlroad Gazette, a most valuable and intelligent commentator, 
usually, upon railway affairs : viz., “ At Republic, he [myself] says 
the man sent with a red light failed to carry it; no mention is made 
of the fact that two men failed in their duty to send him. Con- 
cerning Forest Hill, Mr. Morgan makes the original assertion that 
no appliance in the company’s power to provide was lacking ; 
which, perhaps, must be admitted as true, as a competent bridge- 
engineer (which the company neglected to provide) could not be 
called an‘ appliance.’” So far from exploding, this appears to me 
a much stronger putting of my point than I was equal to on the 
facts as they reached me. According to the Gaze¢¢e, the fault at 
Republic was not that the one red-light man did not go ahead, but 
that two officials did not send him. So, not one human brain, but 
two, failed todo their duty. If, as I argued, a corporation cannot 
control the deflections of even one human brain, how can it control 
the deflections, independent and coincident, of two? The fact that 
one man was absent-minded, I held to be beyond the power of a 
‘corporation to prevent. But the utterly unprecedented coincidence 
of two brains at the same moment, in the same spot, and under the 
same circumstances, forgetting their duty,— and that duty their 
identical duty to do identically the same thing, — does really seem 
to me to be about as nearly an absolute act of God as any case of 
which most experts could conceive. And, again, supposing that 
the inspector of bridges of the Boston and Providence Railroad 
was incompetent: here, again, a human brain was at fault. If it 
can be shown that the Boston and Providence Company knew him 
to be incompetent, or had discharged a competent bridge-inspector 
to deliberately install an incompetent one, that would have been an- 
other matter. But it does not so appear, neither does it appear that 
any bridge inspected by this particular bridge-engineer had previous- 
ly fallen. Speaking of this unfortunate bridge-engineer of the Bos- 
ton and Providence Railway Company, the Massachusetts Board 
of Railway Commissioners says, “This man had been in the em- 
ployment of the corporation for a long series of years, his trade was 
that of a machinist, he had not been educated as a civil engineer, 
and the management had abundant reason to know that he was not 
qualified, and had had no opportunity to qualify himself, to do the 
work assigned to him with reference to this bridge.” Zygo, had 
he been discharged prior to the accident, the accident would not 
have happened. Perhaps not. If a railway company could only 
foresee accidents, could know in advance just exactly when one of 
its bridges was going to collapse, doubtless it could avert the dis- 
aster by discharging the bridge-inspector, so that he could not re- 
port that bridge secure, so that no train would try to cross it (which 
would resemble, indeed, the intrepid mariner who warded off a 
cyclone by collaring the barometer and holding it upside down). 
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But, seriously, should our railway companies every now and then 
discharge their old, tried, and faithful employees — men “ who had 
been in the employment of the corporation for a long series of 
years’ — lest they should at some time or other in the future be- 
come unfortunate, unfaithful, or careless? Perhaps a man not 
“ educated as a civil engineer ” could not possibly, after having been 
“in the employment of the corporation for a long series of years,” 
come to know as much about railway-bridges as if in his youth he 
had spent a couple of years with a tutor, or ina polytechnic college. 
Does not the Razlroad Gazette's statement of the causes of the 
Forest Hill accident exactly carry out my own criticism; namely, 
that a human brain, trusted and unusually accurate, for once failed 
to do its work ? APPLETON MORGAN, 
New York, Jan. 12. 


The Pronunciation of ‘ Arkansas.’ 


J. OWEN DorRsEy’s article in Sczence for Jan. 13, re-opening the 
question of the pronunciation of ‘Arkansas,’ necessitates a few 
words in reply. 

I fear that Mr. Dorsey fails to catch the spirit of my plea for 
the local and historically correct pronunciation, when he dwells 
upon the various vowel-sounds of a, and accuses me of pleading 
for ‘consistency’ in the pronunciation of this most inconsistent 
Anglo-American language of ours. Such an act upon my part 
would certainly be in opposition to my favorite hobby of observing 
and collecting data upon the differentiation in orthography, pro- 
nunciation, and vocabulary, under climatic and industrial condi- 
tions, of the English language in the United States. 

The broadening of @ into aw, the Indian origin, and the euphony 
of the word to foreign ears, are questions of the least import in the 
pronunciation of the word ‘ Arkansas;’ for the first of these is 
probably French-Indian or a secondary climatic change visible in 
hundreds of other words, such as ‘ Wabash,’ ‘ Ouachita,’ ‘ Wau- 
kesha,’ etc., and which neither Mr. Dorsey nor I, nor any one else, 
can stop, more than we could put a brake upon any other evolu- 
tionary biologic or linguistic process. The evil effect that would 
follow the use of individual choice in the euphonious pronunciation 
of geographic terms is self-evident ; and, since these Indians had no 
phonetic method of recording their tribal names, we must seek the 
approximately correct pronunciation of the word ‘ Arkansas’ in the 
French language, in which it was first phonetically recorded. 
Surely, Mr. Dorsey cannot find there any authority for the pronun- 
ciation of the final syllable ‘saas,’ or omission of the final s. 
Certainly none of the examples given by him would authorize this, 
nor any of the following historical methods of spelling the word, 
which Mr. Dorsey seems to have overlooked: Joliet (1672), 
‘Kansa;’ Hennepin’s map (Utrecht, 1697), ‘ A Kansa;’ Dumont de 
Montigny’s map (1753), ‘Arcancas;’ Le Page du Pratz (1758), 
‘ Arcancas;’ and many other later French writers, ‘ Arkansas;’ all 
of which, in good French, can only be pronounced ‘ Arkansa.’ I 
think no further examples are necessary to show that the original 
French pronunciation was much nearer ‘-sa’ or ‘-saw’ than 
“saas.’ 

But this is only one, and the least, of the many reasons why the 
local pronunciation should be preserved. The present territory of the 
State of Arkansas was first settled by a colony of Frenchmen, sent 
out by the celebrated financier, John Law, about the year 1720, 
They settled in the country of the ‘ Arkansas’ Indians at Arcansas 
Post, around which their descendants have lived until the present 
day, and which was the nucleus of all the early Anglo-American 
migrations into Arkansas, and from whom they got their pronun- 
ciation of the French geographic nomenclature. These people still 
pronounce the word ‘Arkans@’ and ‘ Arkansaw.’ They can see 
neither logic nor reason in ‘Arkansaas.’ Nor are they to be 
blamed that they memorialized the Legislature of the State 
through the Historical Society of Arkansas a few years since, when 
exasperated by the attempts of foreign euphonists to force the 
“saas’ pronunciation upon them, and to ridicule the only historical 
and phonetically correct pronunciation of the word, to set the mat- 
ter at rest by legalizing the old pronunciation of the word, which 
was done by an almost unanimous resolution of the State Senate. 

Have the customs and rights of the millions of Anglo-American 
and French-American pioneers and descendants in this region no 
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voice in the matter of the local nomenclature? Suppose that they, 
for the sake of euphony, should say that ‘Worcester’ (Mass.) 
should be pronounced ‘Wor-ces-ter, or ‘Tehuacana’ (Tex.) 
‘Tee-hu-a-can-a,’ or ‘San José’ (Cal.) ‘ Saint Jo,’ etc. : they would 
be termed ridiculous. If Anglo-Americans should agree to aban- 
don the original pronunciation of all the French and Spanish 
spelled geographic terms of the South-west, I would agree with 
Mr. Dorsey, ‘that, when the regular Indian pronunciation cannot 
be maintained, let us use one that is euphonic English;” but as 
long as we pronounce the final syllable of the following partial 
list of French-American denominatives ‘a’ or ‘aw,’ all of which 
had the same origin and belong to the same category as ‘ Arkan- 
sas,’ I shall oppose the singling-out of the latter word for euphonic 
experimentation: Attakapas, Tensas, Arkansas, Opelousas, Qua- 
paw! (Kapas), Chickasaw! (Chickachas, Tchicachas). 

Now, let us drop the word ‘ Arkansas’ for the present, and take 
a look into the pronunciation of the geographic nomenclature of the 
western United States, which had its origin in the romance-speak- 
ing people, and its modifications by the Anglo-Saxon migrants, and 
lexicographers. Mr. Swinburne has given some fine illustrations 
ofthis in his able article ‘The Bucolic Dialect of the Plains,’ in a 
recent number of Scrzbner’s Magazzne ; but there some general 
laws can be drawn from my observations in the Upper and Lower 
Mississippi valley, which I think are worthy of consideration. They 
are as follows : — 

(1) In the north-west, the Latin-American geographic names, or 
Indian names spelled in the Latin languages, are generally spelled 
correctly by Anglo-Americans, but often mispronounced. Ex- 
amples: ‘Terre Haute,’ ‘ Detroit,’ ‘Versailles,’ ‘ Kansas,’ ‘ Vin- 
cennes, etc. 

(2) Latin-American names of the south-west, or Indian names 
spelled in Latin languages, are often wrongly spelled by Anglo- 
Americans, but usually pronounced with approximate correctness. 
Examples: ‘Bosque’ (‘Basque’), ‘Turn Wall’ (rare) (‘Terre 
Noir’), ‘Low Freight’ (‘L’Eau Frais’), ‘Boggy’ (‘ Bogie,’ proper 
name), ‘Tensaw’ (‘Tensas’), ‘Prairie Dan’ (‘ Prairie d’Ane’), 
“ Arkansaw,’ ‘Waco’ (‘ Hueco’), etc. 

It seems indeed paradoxical that the best educated and most 
literate population should have been least correct in the pronun- 
ciation; but when it is remembered that the Southern migrants 
procured their pronunciation by direct contact with the French and 
Spanish speaking people, and that the Websterian pronunciation 
was invented far from the scene, and in a day when modern lan- 
guages received little attention, and the monopolizing classics pro- 
nounced even the mother Latin in the euphonious venz, vzdz, vicz, 
method, it was nothing but natural, that, ‘‘ while Noah Webster in 
Connecticut was proposing single-handed to work over the English 
tongue so as to render it suitable to the wants of a self-complacent 
young nation,” he should have fallen into the error of writing in the 
former editions of his valuable dictionary, “ Arkansas, formerly 
pronounced and sometimes written ‘ Arkansaw.’” 

It is gratifying to note, that, with the increased facilities for travel 
of late years, these erroneous arbitrary pronunciations are wearing 
away, and that Webster’s latest edition gives the pronunciation 


“« Ar-kan-sa.’ Rost T. HILL. 
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The Iroquois Beach.—A Chapter in the History of Lake 
Ontario. 

I SEND you the following abstract of a paper read by me 
before the Washington Philosophical Society, Jan. 7, 1888. 

Of the high-level beaches about Lake Ontario, the most impor- 
tant is that to which the writer has given the name‘ Iroquois,’ after 
the Indian confederation who used portions of it as a trail. Frag- 
ments of this beach have long been known, but these were first 
correlated in New York by Mr. G. K. Gilbert, who discovered that 
the variations in its height were due to the differential elevation of 
the earth’s crust. These investigations have been carried around the 
Canadian side of the lake by the writer, whose studies upon the 
origin of the Great Lakes date back for a decade. He has also 
followed the beach beyond the observations of Mr. Gilbert, in north- 


1 The old French methods of spelling these words are given in parentheses. They 
are instances of words wherein the orthography has been sacrificed, and the pronunci- 
ation approximately maintained. 


SCIENCE. 


49 


eastern New York, across the axis of maximum northern uplift, 
among the Laurentian ridges. In the old sea-cliffs in the region of 
Black River the author has found evidence of still older and greater 
differential elevation. At the head of the lake the height of the 
beach is 363 feet, south-east of the lake 441 (Gilbert), north-east, 
near Watertown, about 700, and at Trenton, Ont., 657 (barometric) 
feet, above the sea, in place of 247 feet, —the elevation of the 
modern lake. It is usually located within a few miles of the modern 
shore. At the south-eastern margin this beach sweeps around and 
includes Oneida Lake. North and east of Belleville, the lake, at 
this epoch, covered a large region, stretching to the Ottawa and 
down the St. Lawrence River. The maximum depth of the lake 
was 1,000 feet, in place of 738 feet, as at present; and of the out- 
let, 800, in place of a maximum of 240. The characters of the 
beach are described. Upon the northern side it rests upon drift- 
hills, but these are often replaced by more or less rocky shores upon 
the southern side. From Hamilton to Rochester, the eastward 
equivalent of the upward warping is three-fourths of a foot per 
mile, thence to Oneida Lake only one-fifth of a foot, and beyond a 
downward movement is indicated. At the eastern end of the lake 
the uplift increases from three feet to about five feet per mile, in 
proceeding northward. About the western end of the lake the 
northern equivalent of differential elevation ranges from 1.4 feet to 
three or four feet about Georgian Bay. The foci of elevation are 
south-east of James (Hudson) Bay. During the Iroquois epoch 
the lake was less than 140 feet above tide, and may have been at 
sea-level. In either case the outlet of the lake would have been 
800 feet deep in places. There was no rock nor dirt barrier. Un- 
til further investigation shows the necessity, no other barrier will 
be assumed. In the Iroquois beach, remains of mammoths, elk, 
and beaver have been found, but no shells are known. There are 
lower beaches which are less perfectly developed, yet these show a 
decline of the warping forces. The Iroquois beach is coincident 
with the level of the Mohawk valley. Ontario was united with the 
other Great Lakes at a common level (the altitude being much 
lower than at the present day). This common lake (until the 
separation of Ontario) is here named Lake Warren, in honor of 
Gen. G. K. Warren, whom the writer regards as the father of 
lacustrine geology in America. Lake Warren is posterior to the 
last great ice epoch, and Ontario somewhat younger. Although 
the Ontario basin was somewhat warped before the Iroquois epoch, 
yet, so far, there is no evidence that the smaller basin formed an 
earlier separate lake. 

In the study of the lakes the two great questions are, the origin 
of the valleys, and the cause of their closing into water-basins. As 
the valleys were shown long ago by the author to be preglacial, 
the second question is now being solved by the labors of Mr. Gil- 
bert and the writer. Much unpublished information has been 
collected, and very much more is needed. There is now a dawn of 
light upon the theory and origin of the Great Lakes of North 
America. J. W. SPENCER. 


Weather-Predictions. 


IN addition to Mr. Clayton’s letter on this subject in Sczence for 
Jan. 13, I would state that I have never objected to a fair interpre- 
tation of ‘ my rules’ so called, which, however, were an amplifica- 
tion of his own. Long before the predictions closed, I wrote him, 
suggesting that when one predicted ‘rain,’ the other ‘ threatening,’ 
and the weather was actually ‘ fair,’ the prediction nearer the truth 
should have the more weight. It is easy to see that the intent of 
any rules could only be a fair comparison between predictions. As 
I have already stated (Sczence, Dec. 30, p. 323), in two cases Mr, 
Clayton came nearer the actual weather, and in eight mine were 
the nearer. It was only after Mr. Clayton refused this proposition 
and any reference to a third person that I referred the matter to an 
impartial judge. 

I am very glad indeed to find Mr. Clayton insisting, that, when 
predictions are made according to a certain rule, they should be 
verified thereby. In the case before us I have gone over all of Mr. 
Clayton’s predictions in the Boston Transcrzpt, and find, that, if 
he had modified them otherwise, they would have received the same 
verification by Upton’s scheme as by mine, or, under the most lib- 
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eral interpretation, the difference would have been only two or three 
per cent. 

I am very glad to know that Mr. Clayton verifies his predictions 
of three elements by only two of them, and this gives us an interest- 
ing verification of the predictions given in my first letter. If we 
count ‘rain’ =.o1 of an inch or more, and apply this to Mr. Clay- 
ton’s predictions, (1), we shall find that they verify 80 per cent; ap- 
plying to mine, (2), 96 per cent. But Mr. Clayton’s predictions 
were not made to be verified by this rule, so we must fall back on 
his official figures, which are 85 per cent. 

If any thing has been brought out most clearly by this discussion, 
it is the absolute need of a thorough examination of the method of 
prediction in each case; and if a comparison is to be instituted, it 
should only be after a careful formulation of a method which shall 
give a fair test of the nearness of the prediction to the actual 
weather experienced, taking into account as far as possible the 
language used in each prediction. I know it to be a fact that a 
person may give the same prediction for a place in two different 
terms, and a seeming application of the same rules to both will give 
a difference of more than 35 per cent in the two verifications. 

H. A. HAZEN. 
Washington, D.C., Jan. 20. 


Children’s Development. 


APROPOS of the letter of ‘G.’ on children’s development, in 
Sctence of Jan. 13, Iwas led to make the following contribution. 
When my little daughter was eighteen months old, I wrote down 
her vocabulary, as far as was possible,a number of days being 
spent in the process, so that it may be assumed that it is nearly 
complete. The total number of words is four hundred and sixty- 
nine, divided as follows : — 


(COME MENMSs ssancdonaccoocoo0d00506 bc sondbdoodnboGo 227 48.5% 
Proper nouns (mostly names of persons). ....----+....-- 31 6.6% 
Adjectives (including pronouns and articles)........ . ... 6r 13.0% 
WedsBoddsadvasodod Soododsauoebenupdsnousonddonnooo0dde 109 23.2% 
JACKS Sgacenusdayaosaucos  shadoosoeospogboudouogadqoGo 22 4.7% 
Pre position smerenmer eect inaciicecrericerce ssieicieiiscitrs 9 1.9% 
Interjections.... 8 1.7% 
Conjunctionsmeresscee see eeeeccie one eceeeee eer 2 0.4% 
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These were all words used by the child spontaneously, and in ap- 
proximately their correct signification. Only one part of a verb is 
counted, unless the verbal stems of the different parts are distinct ; 
plurals are not separately counted; and words used both as nouns 
and verbs are counted only once. The percentages are not mate- 
rially different from those in the case cited by ‘G.,’ but further con- 
tributions on this point seem desirable. Vo dep sl 
Louisville, Ky., Jan. 18. 


Sections of Fossils. 


Mr. FOERSTE, in No. 258 of Sczence, quotes from letters from 
Professor Prestwich and Dr. Geikiein regard to sections of Bryozoa. 
In referring to these authors in No. 250 of Sczence, I did so simply 
to call attention to what they say in regard to rock-sections in gen- 
eral, not Brxyozoa in particular. It is not worth while to say more 
upon this point. In regard to my reference to Dr. Nicholson’s 
work, I never inferred “that Professor Nicholson does not be- 
lieve in the use of these microscopic sections,’ but that he 
stated in numerous places in both his volumes on fossil corals 
that in many cases it is not possible to separate species on internal 
structure, so recourse is had to external features; and from this 
fact I contend that the internal structure of these organisms is not 
sufficient to separate species. The old school, if it may be so called, 
as opposed to the new, believe that internal characters are often 
misleading, and that external features may more safely be fol- 
lowed. JOSEPH F. JAMES. 

Miami University, Oxford, O., Jan. 16, 
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The Influence of Forests upon Rainfall and Climate. 


IN closing his valuable and interesting article in your paper of 
Jan. 6, entitled ‘Do Forests influence Rainfall?’ Mr. Henry Gan- 
nett says, “With these results in view, it seems idle to discuss 
further the influence of forests upon rainfall from the economic 
point of view, as it is evidently too slight to be of the least practical 
importance.’’ 

Aside from the beneficial influence of forests in the retention and 
saving of the water which falls, may it not be that there is an effect 
of the forest upon climatic extremes of heat and cold? This is well 
shown, I think, by the experience of western Michigan. During 
the early years of the settlement of the country, before the forests 
were destroyed, all the delicate fruits of temperate climates were 
successfully grown. 

Since the forests are nearly gone, the tender varieties of peaches 
can no longer be raised, except in a few favored localities, on ac- 
count of extreme winter cold; and the heat of our summers has 
been of late years as extreme as the cold of our winters. 

H. D. Post, 
Holland, Mich., Jan. 9. 


Is there a Venomous Lizard ? 


IN connection with the inquiry in Sczezce of Jan. 13, as to the 
existence of a poisonous lizard (He/oderma), my own observations 
would corroborate the negative answer of your correspondent. I 
have had in my laboratory for five years a living specimen of the 
Gila monster (Heloderma suspectum), and during a portion of this 
time two specimens, both in healthy vigorous condition. In No- 
vember, 1883, I presented a communication to the Kansas Acad- 
emy of Science, maintaining that this species is not venomous. I 
have repeatedly placed young kittens in the same cage with these 
reptiles, and have allowed them to remain together for a week at a 
time. During these times the kittens were frequently bitten fero- 
ciously by the lizards, but with no worse result than the temporary 
swelling of the part bitten from the mechanical effect of the power- 
ful pressure. This was at first surprising to me, as intelligent 
miners in New Mexico had often informed me that the mere breath 
of this lizard was fatal to man. F. H. SNow. 

Lawrence, Kan., Jan. 19. 


Queries. 


24. SILVER DOLLAR IN A Porato.—Is there any likelihood 
of the truth of the following story found in a recent New York 
paper? On Friday last a young woman was engaged in boiling 
some potatoes. She tested nearly all of the Irish apples, and 
found that they had been cooked to the proper consistency save 
one. This particular ‘spud’ remained as hard as adamant, and, 
although she allowed it to boil for fifteen minutes longer than the 
others, it showed no signs of yielding. At last she succeeded in 
splitting the vegetable open, and in the centre she found a silver 
dollar with the date of 1886. The heart of the ‘spud’ was colored 
a blackish brown, but the outside presented a normal appearance. 
The silver dollar was black as ink. 


Answers. 


22. WASP-STINGS.—Bumble-bees and honey-bees, as well as 
wasps, may be safely taken in the hand while holding the breath, 
provided the experimenter will catch only males, which are easily 
recognized by their long antennz and their face-colors. Have 
your correspondents been sure that they captured female wasps, 
which alone have stings? In the autumn the males are most 
plentiful, and in that season one may easily show an astonished 
companion how safely a wasp can be handled while holding one’s 
breath, and afterwards while breathing also; but in doing this, I 
always take care to catch the right kind of wasp first. My faith 
in the supposed safeguard has never been sufficient to try the ex- 
periment intentionally with female Acu/eata. Will not Mr. Safford 
make the test in the spring, and report his results once more? He 
will then doubtless agree with Zzfe, that the most important thing 
in holding a wasp is how to let go. W.-M. D. 


Cambridge, Mass., Jan. 20. 
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BOOK-NOTES. 


— The January number of the Quarterly 
Journal of Economics, now in the press, con- 
tains important articles by Pres. F. A. Walker 
on the Eleventh Census; Prof. Arthur T. 
Hadley on the operations of the Interstate 
Commerce Commission ; and Sidney Webb, 
lecturer in the City of London College, on the 
rate of interest. There are also minor arti- 
cles by Professor Marshall of Cambridge Uni- 
versity, England, F. B. Hawley, F. W. Taus- 
sig, and others; a letter from a Russian uni- 
versity on the economic literature of Russia ; 
and a reprint of a curious pamphlet on the 
London goldsmith-bankers of the seventeenth 
century. 


— The question whether the wheat of Man- 
itoba can be transported through Hudson 
Bay direct to Liverpool is of serious moment 
to this country as well as to Canada. On 
this subject, in The Amerzcan Magazine for 
February, J. Macdonald Oxley will throw 
whatever light recent exploring expeditions 
can afford, aided by illustrations and details 
of existence in a region where mercury freezes 
solid. 


— The January Wzde Awake is the New 
Year’s issue, a fine holiday number, delight- 
fully pictorial, giving as it does a dozen of 
the beautiful pencil-pictures of child-life by 
the English pencil-artist Warwick Brookes, 
together with an autograph letter of Mr. Glad- 
stone’s. 


— The Andover Review enters on its ninth 
volume with a very strong and effective num- 
ber. As usual, it combines discussion of dis- 
tinctively theological subjects with studies of 
social and literary topics. Mr. Pettengill of 
Portland, Ore., under the title, ‘The Mistake 
of Prohibition,’ presents the objection to pro- 
hibition, that it violates “some of the essen- 
tial conditions of efficient government under 
‘our popular system.” Professor Tucker of 
Andover argues that the power ‘“ which is 
cultivating the making of drunkards as an 
organized industry” should be controlled, and 
this can only be effectually done through ‘ pro- 
hibition.’ Professor Andrews, reviewing Sir 
Henry Maine’s argument as to the ‘ Prospects 
of Popular Government,’ presents with a clear 
‘statement of this author’s position a mass 
of facts from political history corrective of his 
despondent conclusions. An editorial on ‘the- 
logical pessimism’ is in the same line with 
Professor Andrews’s reasoning. 


—At the Lyceum Theatre, New York, 
Manager Frohman is still presenting the ad- 
mirable society-comedy of ‘The Wife.’ The 
Mazl and Express of New York says, “ It is 
the best new play produced in New York this 
season and the best American play ever pre- 
sented.” Manager Frohman regards it as 
the best dramatic effort of his life. 


—TIn the article on volcanoes in Scrzbizer’s 


Magazzne for February there will appear a 


translation, by Prof. J. G. Croswell, of the 
famous letters of the younger Pliny to Taci- 
tus, describing the great eruption of Vesuvius 
in 63 A.D. It is believed that this is the 
best translation of these letters which has yet 
appeared. 


SCIENCE. 


— The critical edition of Goethe’s works, 
issued under the auspices of the Grand 
Duchess of Saxony, and based on documents 
not available before the opening of the 
Goethe Archives at Weimar, has begun to 
appear. It is published by Hermann Boh- 
lan, Weimar. 


Calendar of Societies. 


Biological Society, Washington. 


Jan. 14, Election of Officers. — President, Mr. 
W. H. Dall ; vice-presidents, Dr. C. Hart Mer- 
riam, Mr. Richard Rathbun, Prof. C. V. Riley, 
Prof. L. F. Ward; secretaries, Yo. 136 
Smith and Mr, F. A. Lucas; treasurer, Mr. 
F. H. Knowlton ; additsonal members of coun- 
cil, Dr. T. H. Bean, Prof. O. T. Mason, Prof. 
R. E. C. Stearns, Mr. F. W. True, and Dr. 
George Vasey. 


Philosophical Society, Washington. 


Jan. 21. — Bailey Willis, Determination of 
Fault Hades ; Robert T. Hill, The Neozoic For- 
mations in Arkansas; Romyn Hitchcock, Notes 
on Kclipse Photography in Japan; G. K. Gil- 
bert, The Flat Rock Channel. 

Jan. 25.— A. S. Christie, What is a Quarter- 
nion ? 


Torrey Botanical Club, New York. 


Jan. 10, Election of Officers. — President, Dr. 
J. S. Newberry ; treasurer, J. F. Poggenburg ; 
recording secretary, Arthur Hollick; corre- 
sponding secretary, Miss H. C. Gaskin ; cura- 
tor, Miss M. O. Steele; librarian, Dr. N. L. 
Britton ; editor, Mrs. N. L. Britton; associate 
editors, Miss E. L. Gregory, Jas. Schrenk, C.H. 
Kain, Dr. H. H. Rusby, Arthur Hollick. 

Byron D. Halstead, Trigger-Hairs of the 
Thistle-Flower (Czzcus altissimus); N. L. Brit- 
ton, Notes on a Collection of Plants made by 
Mr. W. S. Rusby in the Black Hills; E. E. 
Sterns, Notes on Calycanthus. 


New England Meteorological Society. 


Jan. 17. — Desmond FitzGerald, Exhibition 
of some Thermometers made by Baudin of 
Paris; A. Lawrence Rotch, Exhibition of a 
New Cloud-Mirror, also a New Aspiration 
Thermometer ; W. M. Davis, Hann’s Meteoro- 
logical Atlas. 


Boston Society of Natural History. 


Dec. 18. —K. Miyabe, Recent Observations 
in Regard to the Germination of Seeds under 
Water ; W. Sturgis, The Absorption of Dilute 
Coloring Solutions by Germinating Plants ; 
F. H. Newell, The Fossils of the Niagara 
Group from Northern Indiana. 


Engineers’ Club, St. Louis. 


Jan. 4. — Charles H. Ledlie, Construction of 
Dam and Reservoir at Athens, Ga. ; Professor 
Nipher, The Volt, the Ohm, the Ampere, — 
What are They ? 
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Publications 


HAwWKEYE Omithologist and Oologist, The. Vol. I. No. 
1. January, 1888. 72. Cresco, Io., Webster & Mead. 
16p. 8°. 50 cents. 

Herrick, C. L. Contribution to the Fauna of the Gulf 
of Mexico and the South. Granville, O., Kussmaul 


& Shepardson, Pr. 56p., pl. f°. 

Locomotive Engineer. Vol. I. No. 1. January, 1888. 
mt. New York, Amer. Machin. Publ. Co. wop. £9. 
$x. 

Mininc Industry of New Zealand, Reports on the. Wel- 
lington, N.Z., Government. 251 Be £22 

PENNSYLVANIA School. Vol. I. No. - January, 1888. 
m. Williamsport, Penn. School Go. 20p. 8°. $1. 


WincueELt, S. R. The Interstate Primer Supplement. 
Chicago, Interstate Publ. Co. 134 p. 16°. 25 cents. 
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These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Department 
Buildings, by the Pullman Palace Car Co., Mason & 
Hamlin Organ and Piano Co., and by thousands of 
first-class manufacturers and mechanics throughout 
the world. for all kinds of fine work. Pronounced 
STRONGEST ADHESIVE KNOWN. Sold in tin cans 
for mechanics and amateurs, and in bottles for 
family use. The total quantity sold between Jan., 
1880, and Jan., 1885, in all parts of the world 
amounted to over 32 MILLION BOTTLES. Be sure and 
get the genuine LePage’s made only by RUSSIA 
CEMENT Co. 


‘The Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Life 
Policies and Accident Policies. Only large accident 
company in America. Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
Has paid policy-holders nearly 


All claims 


weekly indemnity. 
$11,000,000. All policies non-forfeitable. 
paid, without discount, and immediately on receipt of 


satisfactory proof. 
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‘ ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
IOs. 20s. 50s. and 00s. 

14 FIRST PRIZE MEDALS. 


WM.S. KIMBALL & CO. 
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Any book learned in one reading. 


Recommended by Mark Twain, RicHarp Proctor, 
the Scientist; Hon. W. W. Astor; Jupan P. Benya- 
MIN; Dr. Minor, &c. Class of 100 Columbia Law stud- 
ents ; two classes of 200 each at Yale; 400 at University 
of Penn., Phila., 400 at Wellesley College ; 350 Oberlin 
College, and three large classes at Chautauqua University, 
&c, Prospectus PosT FREE from, 

PROF. LOISETTE, 237 Fifth Ave., New York. 
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G reatest Tmducements ever of- 
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a Rose China Tea Set, Dinner Set, 
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or Webster's Dictionary. Forfull particulars address 

THE GREAT AMERICAN TEA CO., 
P. O. Box 289. 81 and 33 Vesey St., New York. 
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RICHTER, University of Breslau. Authorized Translation. 
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A Brilliant New Novel by the author of 
“ The Story of Margaret Kent.” 


QUEEN MONEY. 


I vol. 1I2mo. A $1.50 

“This is the strongest story ‘that this author has yet 
told. It isessentially a novel of character-painting, more 
even than ‘Margaret Kent’ or ‘Sons and Daughters.’ 
It is superior to either of these, because of its greater 
unity of plot, and the development of character and of 
situation. It is sustained to the end of the sto: It 
has the element of comedy. In short, the merits _of 

“Queen Money’ are very great. . Interesting 

and valuable and remarkably true to life. It isa book to 
be quoted, to be thcught about, to be talked about.’ 

The best critics who have read this forthcoming novel 
exalt it even above ‘* Margaret Kent,’’ that wonderfully 
successful story. 

It is a study of New-York society ; and abounds in 
thrilling situations and powerful characterizations. 


LOOKING BACKWARD; 2000-1887. 


By EDWARD BELLAMY, author of ‘ Miss 
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By MatTuRIN M. BaLLou, author of ‘‘ Due 
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> in Sunshine and Shadow,” ete. 1 vol. 
I2mo. $1.50 

The sights and peceuences ios a journey, in 1887, to 
Australia, Tasmania, Samoa, New Zealand, and other 
South-Sea islands. 

‘© Due West,’‘ Due North,’ ‘ Due South,’ are among 
the rarest bits of foreign travel to which the untravelled 
public has access. It has never been our lot to know an- 
other author to travel and write with the same motive and 
in the same spirit that characterize these volumes. His 
latest travels have been in the Islands of the Pacific. He 
receives impressions of places and peoples so vividly that 
when he speaks or writes of them he gives one the im- 
pression he received.” — Fournal of Education. 
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THE COMMISSIONERS OF PUBLIC SCHOOLS of Baltimore, Md., 
have taken the initiative in the introduction into the public schools 
of that city of a series of reforms which, if adopted, will be of great 
benefit to the pupils. Thisactionis the more noteworthy from hav- 
ing originated in the school board, the proposition coming from its 
committee on health, and not being forced upon it by the board of 
health or public opinion. It is greatly to be hoped that the mayor 
and common council of the city will give the necessary power and 
money to carry these resolutions into effect. After a preamble to 
the effect that sanitarians and teachers have proven that children 
attending school are frequently subjected to influences prejudicial 
to health, which often leave their effects upon the constitution for 
life, and that it has been demonstrated, that, by expert sanitary 
supervision of schoolhouses and of the pupils themselves, many of 
these injurious influences can be mitigated and removed, the res- 
lutions are, that the mayor and city council be requested to 
authorize the commissioners of public schools to appoint an officer, 
who shall be a physician and expert in sanitary science, to be known 
as the sanitary superintendent of public schools, whose duty shall 
be, Ist, to carefully examine all plans submitted for the construc- 
tion of new schoolhouses, and suggest such modifications as may 
be necessary from a sanitary point of view; 2d, to advise with the 
commissioners with reference to necessary alterations in school- 
buildings to improve their hygienic condition ; 3d, to examine all 
text-books before adoption, in order that type, printing, or paper 
injurious to the eyesight of pupils may be avoided in selecting such 
books; 4th, to satisfy himself, by personal examination if neces- 
sary, that all pupils admitted tae the schools have been properly 
vaccinated or are otherwise protected against small-pox; 5th, to 
take such other measures, in conjunction with the health com- 
missioner of the city, as may be necessary to prevent the spread of 
contagious diseases in, or through the medium of, the public 
schools; 6th, to examine annually the eyesight of all children at- 
tending the public schools, and keep an accurate record of such 
examinations; 7th, to report annually, or as often as may be re- 
quired by the commissioners, upon the sanitary condition of the 
schools, and of the pupils attending them, and to advise the com- 
missioners upon sanitary questions connected with schools when- 
ever required ; 8th, to give instruction, by lectures or otherwise, to 
the teachers in the schools upon the elementary principles of school 
hygiene. 


ASSISTANT CHARLES A. SCHOTT, assistant in charge of the com- 
puting division of the Coast and Geodetic Survey, has addressed a 
letter to the superintendent of that bureau which states that the dis- 
covery of records of the magnetic declination, A.D. 1714, off the 
coast of Mexico, by Assistant G. Davidson, and transmitted by him 
to this office, Dec. 7, 1887, proved to be a matter of much impor- 
tance by greatly increasing our knowledge of the secular variation of 
the declination, By means of these observations we are able to 
improve materially the expressions for San Blas and Magdalena 
Bay, to add the new station Cape San Lucas, and to make their 
influence felt as far north as San Diego and Santa Barbara. It is 
the range which is greatly improved ; besides, the epoch of maxi- 
mum declination is shifted in the right direction. Apart from the 
fact that a region of west declination ishere for the first time obser- 
vationally indicated on the Pacific coast, the power of the newly re- 
covered declinations is due to the circumstance, that, as far as 


known, they cover a time when the needle was in or near a phase 
the opposite of the present one. For want of early observations, 
these previously collected for San Diego and Santa Barbara, Cal., 
were extremely difficult to handle; and, while it was not an easy 
matter to establish new expressions for these stations, their correct- 
ness, or rather applicability over the whole period of time the obser- 
vations cover, is quite re-assuring. He points out the desirability 
of new observations (either using funds yet available before July 
next, or providing funds to be used after that date) at San Diego, 
Santa Barbara, and Monterey, and states that these stations have 
received no attention for seven years. These observations are de- 
manded to give greater precision to the computed variations on our 
charts. 


ASA GRAY. 


Pror. ASA Gray died at his home in the Botanic Gardens, 
Cambridge, Mass., on Monday evening, Jan. 30. He had been un- 
conscious since last Thursday, and helpless for more than a month. 

Dr. Gray was born at Paris, N.Y., Nov. 18, 1810. He took the 
degree of M.D. at Fairfield Medical School, in 1831, but never 
practised medicine. After a short time spent in teaching some 
branches of natural history ina private school in Utica, he was 
induced, through correspondence with Dr. Torrey of New York, a 
professor of chemistry but more widely known as a botanist, to ac- 
cept, in 1833, a position in his laboratory, and a little later that. of 
curator in the Lyceum of Natural History. By Dr. Torrey’s side, 
he began a career of ceaseless botanical activity. 

His botanical publications were begun with a description of 
certain sedges and newly discovered plants of north-western New 
York. In 1835 appeared ‘ North-American Grasses and Sedges,’ 
and in the following year ‘The Elements of Botany.’ This last 
was more than a mere compilation of the materials available at 
the time, and gave a good account of what was known of the prin- 
ciples of morphology, histology, vegetable physiology, and of the 
department in which Mr. Gray was more interested, botanical 
classification. Although the young writer ventured to differ from 
the authorities of the day, he was happy in after years in finding 
that these expressions of his youth needed but little change. His 
‘Botanical Text-Book’ was published in 1842; and with this;we 
may refer to the educational books written by him, which comprise 
along list: ‘How Plants Grow’ (1858), ‘How Plants Behave’ 
(1875), ‘The Lessons’ (1857), a new edition of ‘The Elements’ 
(1887), and the ‘ Text-Book,’ issued during the past year, which is 
a revised edition of ‘The Lessons.’ Besides these, we may men- 
tion ‘The Manual of the Botany of the Northern United States’ 
(1848), of which there were five editions, also ‘Field, Forest, and 
Garden Botany’ (1868). His ‘Manual’ is probably the best known, 
as it must have been in the hands of every American botanist 
since the time of its publication. The ‘Genera of North America’ 
he began in 1848, but of this but two volumes have been published, 
which, even in their unfinished condition, have been of great use 
to botanical teachers. The great work of his life is the great 
«Synoptical Flora,’ which had its beginning in Torrey and Gray’s 
‘Flora’ forty years ago. As far as published, it consists of a 
volume of nine hundred and seventy-four pages on the gamopeta- 
lous orders, but there are other portions which have been pub- 
lished in the Proceedings of the American Academy. It would be 
impossible to enumerate the numerous memoirs and papers which 
have come from his pen, many of which have been tributary to the 
‘Flora.’ Dr. Gray regarded as his most important minor work 
‘The Relations of the Japanese Flora to those of North America,’ 
published in 1859. This was based on the study of plants col- 
lected by Wright, and he believed this paper gave him his reputa- 
tion to a large extent in Europe. 
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In 1834, or possibly later, Dr. Gray received an appointment as 
botanist of the Wilkes expedition, which was expected to start for 
the South Sea Islands ; but delay after delay, and a change in the 
plans of the expedition, caused him to resign, and about this time 
he received an appointment to the chair of botany in the University 
of Michigan, then just established. He asked for a year’s absence 
in Europe, which was granted him, during which year he not only 
made valuable purchases and collections for the library of the new 
university, but gained the personal acquaintance of the leading 
European botanists. He made himself also familiar with the type 
specimensin the older herbaria, and came back fully equipped for the 
work of his life, the examination of the North American flora, 
the first volume of his ‘Flora’ being completed in 1840. He never 
occupied the chair at Michigan, but in 1842 accepted a professor- 
ship of natural history in Harvard. The early years of his life in 
Cambridge were naturally occupied with routine teaching, with 
appliances which would be regarded as utterly inadequate at the 
present time; but it was a small beginning, which has led to the 
better-equipped Botanic Garden and to the establishment of an 
herbarium. He continued his work as an instructor till 1872; but 
during this time he found opportunities for carrying on his work on 
the ‘ North American Flora,’ for the preparation of his educational 
treatises, and for increasing the popular interest inscience. In ad- 
dition to this, he devoted much time to the American Academy, in 
which he always took the greatest interest. 

To the public not merely interested in the science of botany, 
especially to the religious public, Dr. Gray is well known by his 
writings on the relations of science and religion, and upon the 
Darwinian theory. Darwin, in his letters recently published, refers 
to Gray as one of the three or four whose judgment on his theory 
was of more value to him than that of the world besides, including 
with Gray, Hooker, Lyell, and Huxley. Darwin had been in cor- 
respondence with Dr. Gray for years before the publication of his 
great book, and had been gathering from him botanical facts bear- 
ing upon his hypothesis ; and from the time of the appearance of 
that volume Dr. Gray was one of the earnest advocates. of the 
theory as a fair working hypothesis. Many residents of Boston 
and vicinity will recall the earnest discussion before the American 
Academy, in the years 1860 and 1861, between Dr. Gray and Pro- 
fessor Agassiz on this great question. 

Dr. Gray was crowned with diplomas and honors from all the 
principal universities of Europe, and during the past summer, while 
travelling in England, received degrees from the Universities of 
Oxford, Cambridge, and Edinburgh. He leaves no children, but a 
widow, the daughter of the late eminent lawyer Charles G. Loring 
of Boston; and a host of friends in Cambridge and throughout the 
country will feel that his death has extinguished a bright and cheer- 
ing light in the world of thought, and has removed a most cherished 
and valued friend and companion. 


HEALTH MATTERS. 
Sex and Consumption. 


Dr. THOMAS J. MAys of Philadelphia has contributed to the 
Medzcal News a very valuable paper on female dress as a deter- 
mining factor in pulmonary consumption. He says that it is cur- 
rently believed that more females than males fall victims to this 
disease. Both Laennec and Louis held this view, at least so far as 
France was concerned; and Ancell, one of the most prolific and 
exhaustive writers on the natural history of tuberculosis, concurs 
entirely in this opinion. Sir James Clark’s statistics, which were 
collected from thirteen different localities in Europe and America, 
showed in the aggregate more deaths from phthisis among females 
than among males. Dr. A. James, in an interesting article on sex 
in connection with phthisis, lately published in Zhe Edinburgh 
Medical Journal (March, 1886), arrives at the same conclusion. 
It must be admitted, too, that, if the question of sex in relation to 
pulmonary consumption be viewed from an @!/rzor¢ standpoint, 
there are sufficient reasons for believing that the female is more 
prone to the disease than the male, because she is generally con- 
sidered to be the weaker, and because she is more exposed to the 
causes which are known to give rise to it. She is confined within- 
doors, where she naturally spends the greater portion of her life, 
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and is, of course, subjected to the influences of impure air and bad 
ventilation. She leads a sedentary life, is deprived of sunlight, 
exercise, and undergoes the enervating processes of gestation and 
lactation, while, on the other hand, the male is, as a general rule, 
less or not at all exposed to most of such unhealthful conditions ; 
and it is only when he is subjected to some of them, as, for instance, 
to impure air, sendentary occupations, etc., that he becomes noto- 
riously liable to pulmonary consumption. 

Dr. Mays has collected statistics for many of the American 
cities, and also for other countries, and finds, that, so far as they 
go, they establish the fact beyond a doubt, that in civilized life the 
male sexis more liable to pulmonary consumption than the female. 
He gives the following statistics : — 


STATISTICS OF SEX IN PULMONARY CONSUMPTION. 


Locality. Male. Female. Remarks. 

Chicago! . O F ¢ I: 635 I: 793 Average for 6 years, 
1869, 1881-85. 

New York City, 1870 5 0 7, BOER} 1: 318 

Massachusetts, 1880 G O 2.86% 3.28% Per 1,000 males and 
females respec- 
tively. 

Boston, 1883-84 4 1: 248 I: 251 

Rhode Ysland, 1884 and 1885 5 I: 380 I: 351 

Philadelphia, "1884 and 1885 : I: 303 I; 310 

Nashville, 1877 and 1878 . I: 263 I: 286 Both white and col- 
ored males and 
females. 

s sree gies, 1oyiee I: 443 I: 422 White males and fe- 
males only. 

0 Ch WR OY 12142 I: 190 Colored males and 
females only. 

San Francisco, 1875-80 . 5 I: 313 1: 418 Average of 5 years. 

Sacramento 5 . g I 2340 I: 435 Average of years 

Lae X 1874 and 1879. 

Cincinnati, 1883 I 2325 I: 423 

Baltimore, 1885 . . I: 342 I: 381 

Scotland, 1871-80 I: 423 I: 387 

England, 1872-81 . I: 467 I: 502 

London, 1843-46, decedents from 

consumption 7 53% 47% See “Ancell,’ p. 396. 

Basel and Zurich, 1877-84, de- 

cedents from consumption 54:7% 45-03% See Dr. Schnyder in 
Correspondenz 
Blatt fiir Schwei- 
zer Aerzte, Nos. 

Cantons of Wallis, Waadt, Frei- 10, II, 12, 1886. 

burg, Lucerne, from 1877 to 

1884, decedents from consUne 

tion ; 52.5% 47-5% Lbid. 
Cities of Prussia, 1875- 79. 1: 236 1: 318 
County districts of Prussia, 1 

1875-79 I: 314 I: 369 
Leading cities of New ‘Jersey, 

1884, deaths from consump- 

tion in nine ° - 5 04 84 

Hospital and Private Practice. Male. Female. Remarks. 

Dr. Flint, Sr., 669 cases . 9 505 164 See ‘Flint on Phthi- 
sis,’ p 50. 

Dr. Williams, 1,000 cases . 625 375 See ‘ Williams on 
Consumption.’ 

First Brompton aiosrieal report) 

1848 3 61 39 
Dr. Pollock’ s practice . 60.75% 9.25% 
254 patients of Dr. Schnyder’ 5 See Dr. Schnyder, 
coming from cities g 165 89 Cor. Blatt fiir 
Schweizer Aerste, 
Nos. 10, rx, and 
12, 1886. 
914 patients of Dr. Schnyder’ = | 
from the country . 537 377 Tbid. 

500 of Dr. Brehmer’s cases 6 319 181 See Brehmer, ‘ Die 
Aetiologie der 
chronischen Lun- 

| genschwindsucht.’ 

88 cases reported by Dr. | ; 

Churchill of Paris 59 29 

67 cases reported by Dr. Thor- 

owgood 34 33 
Cases in Royal Infirmary, Edin- See Reynold’s ‘ Sys- 

burgh, 1833, 1834, and 1835 . 365 217 tem of Medicine,’ 

vol. iii. p. 546. 

Consumptives in three Parisian 

hospitals, proportioned to the | 

whole number of inmates 5 Reas I:2r See * Ancell,’ p. 397. 
550 deaths in St. George’s Hos- 

pital in ten years . 388 162 bid, p. 763. 
Chest Department of Phila. 

Polyclinic since Jan. 1885 . 113 88 
Brompton Hospital for Con- 

sumption, from 1842 to 1848 2,682 1,507 

i 


1 These figures indicate a lower death-rate for Chicago than actually exists, be- 
cause we are not able to obtain the male and female population of this city separately : 
hence our estimate is based on the male and female population of Cook County, in 
which it is located, and for comparative purposes answers very well. 
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Having seen, then, that in the aggregate more civilized males 
tnan females die of pulmonary consumption; that the costal respi- 
ration of the civilized female is developed through the constricting 
influence of dress around the abdomen; that the lungs possess an 
excessive breathing surface which by sedentary occupations, etc., 
can be, and is frequently, reduced in a great degree; that the bane- 
ful results of such a reduction, consisting of hyperzemia, etc., fall 
with the greatest force on the apex of the lung; that all those who 
suffer from consumption also show a decided tendency to immo- 
bility of the upper part of the chest, —are we not, therefore, justi- 
fied in believing that a defective costal respiration and the begin- 
ning of pulmonary consumption stand in relation to each other as 
cause and effect? And, going one step further, is it not clear that 
the civilized female owes her greater immunity from this disease in 
a great measure to the fact that she possessesa more highly devel- 
oped costal expansion? If these relations exist, it is quite obvious 
that her manner of dress is a direct factor in bringing about this 
result. She has, by force of necessity, been led to clothe herself 
after a method which demands a restriction of the abdominal and 
diaphragmatic movements, and which cultivates a greater develop- 
ment of the costal portion of the breathing-organs, and thereby 
she unconsciously protects herself to a greater degree against this 
disease ; while the male, on the other hand, dresses himself after a 
fashion which secures perfect fredom of motion to the diaphragm 
and to the abdominal muscles, but which also attracts and tends to 
confine the respiratory function to the lower portion of the chest. 
Moreover, it must not be forgotten that the same fashion also de- 
mands that his clothing should be suspended from the shoulders, 
which of itself restricts the movements of the upper portion of the 
chest ; making it evident, therefore, that his clothing renders him, 
both indirectly and directly, more liable to the disease under con- 
sideration. To this conclusion, and to no other, do our facts and 
reasoning lead. 

The evidence which has thus far been gathered from statistical, 
experimental, and inductive grounds, all tends to demonstrate that 
impairment of the respiratory movements of the upper portion of 
the lungs is one of the principal direct causes of pulmonary con- 
sumption. Indeed, all the proof goes to show that in many condi- 
tions of life, especially in many of those to which the male sex is 
exposed, the apices of the lungs become superfluous parts of the 
body, and on this account possess a strong tendency to that prema- 
ture waste which is characteristic of all organs when they fall into 
a state of inactivity. The practical solution of the problem of the 
prevention of pulmonary consumption, as well as of the cure in 
many cases, therefore consists in the adoption of measures which 
tend to increase the chest capacity, and which maintain the general 
and local health of the individual. 

The treatment, so far as prevention is concerned, resolves itself 
into a proper exercise of the chest muscles, into systematic breath- 
ing, and into the rational employment of compressed and rarefied 
air. First, then, as to a proper training of thechest muscles. This 
is accomplished by raising the shoulders, and by swinging the arms 
backward, forward, and upward, either with or without dumb- 
bells, or by exercising on parallel bars, care being taken that a full 
inspiration is taken every time that the arms are thrown backward 
and upward, or the body forward, and that a complete expiration 
occurs when the arms are brought together in front, or when 
the body is thrown backward. These movements should be per- 
formed regularly, and from sixteen to twenty times in a minute. 
There are a number of appliances in the market which are worked 
by means of ropes, weights, and pulleys, and which are admirably 
adapted for the enhancement of the above-described movements. 
They are very simple, and can be attached to the wall of the 
nursery or of the sleeping-room, and not only afford a healthful ex- 
ercise, but a pleasant amusement for both children and adults. 


BOOK-REVIEWS. 


Handbook of Republican Institutions in the Unzted States of 
America. By DUGALD J. BANNATYNE. - New York, Scrib- 
ner & Welford. 16°. 


THIS would have been a remarkable book even for an experi- 
enced public official to have written, and it is doubly so, coming 
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from a foreigner. It is the most systematic, the most complete, 
and the most accurate handbook of our institutions that has ever 
come to our notice. The author is a Scotch attorney, resident for 
twenty-two years past in Canada and the United States. In his 
preface he gives the reason for writing the book. “I have fre- 
quently heard it said,’’.he writes, “that an immigrant into either 
of these countries, who brings some capital with him, is not likely 
to permanently succeed until he has lost all he brought with him 
and has started afresh.” The author’s personal experience cor- 
roborates this saying, and he attributes its truth to the fact that 
immigrants are ignorant of the country, the people, the customs, the 
government, to which they have come. To aid such in removing 
their ignorance, the book before us was written. But its existence 
can be and should be defended on far broader grounds. Itis a mine 
of information for the American citizen himself, or at least it would 
be if it had an index. No table of contents, however full, can take 
the place of a good index. 

The work consists of an introductory chapter and two parts. In 
the introduction the author gives a cursory view of our political life, 
its conditions, and its most recent workings. Rather too many 
statements rely upon the somewhat vivid and always vehement 
imaginations of the New York Wor/d for their foundation; but 
this is a minor matter, and may be overlooked. Mr. Ballantyne 
betrays his foreign extraction by criticising the equal representa- 
tion of States in the United States Senate. The populations and 
areas which he cites as evidences of inequality of representation 
have absolutely no bearing upon the question whatever ; for it is 
States as such, and not populations or areas, that are represented in 
the Senate. In these days, when so much ignorant criticism and 
unintelligent abuse are directed at public officials, it is pleasant to 
find that a disinterested and presumably non-partisan foreigner can 
write as follows: ‘“ The reader’s attention should be attracted by 
the manner in which the whole population is, through Congress, 
kept thoroughly posted as to the several executive departments, 
and the whole United States and state, county, town, village, and 
city machinery. The writer has on several occasions 
tested the merits of the federal, state, county, and other public 
officers, and has always had prompt response and courteous treat- 
ment. There is no unnecessary red-tapism or flummery, and every 
respectful application, whatever the form, receives attention ” (p. 51). 

Part first contains the great national documents, — the Consti- 
tution, Articles of Confederation, Declaration of Independence, and 
Washington’s Farewell Address (which in some places the types 
make ‘Farewell Letter’). Then follow careful, painstaking, and 
accurate descriptions of Congress, the Presidency, the Executive 
Departments, and their numerous bureaus and divisions. Every 
branch of the national administration is touched upon. The Terri- 
tories are described, and the Enabling Act of Colorado given, to 
show by what process a Territory becomes a State. 

Part second treats of State government and administration. 
That of New York is taken asa type. This is just as full and com- 
prehensive as the preceding part, except in the case of cities. They 
are very scantily treated in two pages, whereas at least twenty-five 
would be necessary to make clear their organization and relation to 
the county and State governments. The subject of education and 
school organization is amply treated. We lay down the book with 
a feeling of profound satisfaction, and with full appreciation of its 
value as a book of reference. 

The author’s descriptions are impartial, and he rarely presents 
his own opinions or views. When he varies from this rule, his suc- 
cess is such that we are tempted to wish he did it oftener. Wit- 
ness this comment: ‘‘ There is need for a national bureau of im- 
migration and naturalization, in which shall be kept a register re- 
cording the names and full particulars of every immigrant, and also 
a register of every immigrant naturalized under the laws of the 
United States, and which shall refer to the entries in the other 
register.” 

We commend the book unreservedly. 


Organic Analysis. New York, Van- 


Nostrand. 8°. 


THIS volume is in a measure an outgrowth of the useful little book 
put forth by the same author thirteen years ago under the title of 
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‘Outlines of Proximate Organic Analysis,’ and deals mainly with cer- 
tain common organic compounds of importance in commerce or phar- 
macy. Many topics which are touched upon in the smaller book — 
such, for example, as the properties of the alcohols and alcoholic de- 
rivatives, and of the carbohydrates — are here passed by, excepting, 
perhaps, mere incidental mention; but such substances as are dis- 
cussed at all, are in general treated fully and exactly, with liberal 
citation and reference to authorities. The alkaloids naturally hold 
an important place; and schemes for plant-analysis, the examina- 
tion of coloring-imaterials, and the separation and identification of 
fats and oils, are prominent. The title of the book is suggestive of 
a view broader than that actually presented, but it should be said 
in this connection that information upon the more important topics 
omitted is easily accessible elsewhere. This book is a decidedly 
valuable contribution to the literature of analysis. 


Elementary Chemistry. By M.M. PATTISON MUIR and CHARLES 
SLATER. Cambridge, Eng., University Pr. 12°. $1.25. 


Practical Chemistry. By M. M. PATTISON MuIR and DOUGLAS 
CARNEGIE. Cambridge, Eng., University Pr. 12°. 8ocents. 


THESE two books are complementary, and together outline a pro- 
gressive course in elementary chemistry. 

The ‘ Practical Chemistry ’ leads experimentally from the demon- 
stration of the distinction between simple physical and chemical 
changes up to such topics as the investigation of atomic weights, 
the phenomena of dissociation, the relative affinities of acids, the 
constitution of compounds, rates of etherification, and specific vol- 
umes ; the acquisition of the elements of qualitative and quantita- 
tive analysis being assumed as an intermediate and outside incident 
of the course of work. The ‘Elementary Chemistry’ presents the 
essential facts and theories of chemistry, carefully distinguished and 
correlated in a clear and logical manner, the properties of bodies 
being discussed in the light of the ‘periodic law.’ The-plan of 
instruction is in many respects unique and admirable, and reflects 
very strongly the growing tendency toward the early introduction 
of methods approximately quantitative. 


Down the Islands. By WILLIAM AGNEW PATON. New York, 
Scribner. 8%, $4. 

THE author, who made a brief voyage to the Caribbees and Brit- 
ish Guiana, tells the experiences and observations of his voyage. In 
an introductory note he confesses that on starting he had no knowl- 
edge whatever of the country he was going to visit. If this be true, 
he has made good use of his brief trip, for the book contains much 
valuable information ; not the less valuable, as told in a very attrac- 
tive form. In reading the description, it would seem as though the 
writer gives nothing but the impressions of an observant traveller 
who is unexpectedly taken to a world entirely new to him; and this 
makes his tale very charming. His remarks show that he is quick 
to catch the characteristic features of the country he visits; and his 
descriptions of the character of the several islands, of the English 
and French Creole, of the negroes, the ‘black and yellow Caribs,’ 
and of the Hindu coolie, are worth reading, Besides, a consider- 
able amount of reliable statistical and historical information is em- 
bodied in this book, which gave us greater pleasure and satisfaction 
than many a pretentious book of travel. 


Under the Southern Cross. By M. M. BALLOU. Boston, Ticknor, 
12°. $1.50. 

THE author, who has spent much of his time in travelling all 
over the world, tells in the present volume the story of a journey 
to the Pacific Ocean. Starting from Boston, he crossed the conti- 
nent, and began his sea-voyage in San Francisco. A few days 
were spent on the Hawaiian Islands, a few hours’ stay was made at 
Samoa, and then he proceeded to New Zealand and Australia. 
The time has passed when scientific results of great import may 
be gleaned from such a journey; but the author tells in an attrac- 
tive form his observations and experiences, and gives us a glance of 
the life of the colonists and natives of the Pacific Ocean so far as 
he has seen it. 

Special attention is devoted to the political relations of the South 
-Sea colonies to America and Europe. The author dwells upon the 
question of the proposed federation of the Australian colonies and 
the probability of their becoming an independent republic, upon 
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American influence in Hawaii and the development of American 
trade on the islands in consequence of the reciprocity treaty, and 
upon the late events in the Samoan Islands. Australian stock- 
raising and mining, and British immigration to these countries, 
are discussed, as well as the influence of the Chinese and of 
coolie labor, but the main and best part of the book are the inter- 
esting sketches of cities. Several descriptions of scenery are vivid 
and attractive, but those passages in which the author attempts to 
touch upon questions of geography or ethnology show that he has 
only paid a flying visit to the Pacific Ocean, and that he has not 
lived long enough in those regions to gain a thorough insight of 
their nature and of their natives. 


NOTES AND NEWS. 


THE Razlway Review says that the Russians are pushing for- 
ward the Transcaspian Railroad as rapidly as possible. Seven 
thousand men are now grading the road through Bokhara. It is 
now ready for the rails for four-fifths of the way between the Oxus 
and Samarcand, nearly three hundred miles; but the track cannot 
be laid until the bridge over the Oxus is completed. This bridge, 
now more than half finished, will be three miles long. It will con- 
nect the road now completed to the Oxus with the extension to 
Samarcand, and next spring the line will probably be in operation. 


—TIt is but a short time since we called attention to Edwards's 
‘Butterflies of North America,’ and now a new part lies before us. 
Indeed, within a twelvemonth four parts of the new series have ap- 
peared, the intervals between them being briefer than has been the 
case with any preceding numbers in the twenty years it has been 
running. More species of the prolific genera Coléas and Argynnzs 
are figured, but the specially attractive plate of the number —and 
there is always one —is that devoted to Cenonympha california, 
or galactznus as Mr. Edwards would prefer to have uscallit. The 
transformations of this genus are now for the first time illustrated 
by the early stages of one of our American forms ; and the number 
of exquisite figures “given to these early stages would be deemed 
almost luxurious if we were not accustomed to this kind of gener- 
osity on Mr. Edwards’s part. The species is abundant on the 
Pacific coast, but was first raised in West Virginia from eggs sent 
the author from California, and we now knowits history better than 
any species of the genus is known in Europe. Two forms, distin- 
guishable by slight differences in the intensity of the markings, 
have long been regarded as one and the same species; but it was 
reserved to Mr. Edwards to prove by his precise experiments that 
the two were seasonally dimorphic forms of one and the same 
species, the darker giving birth the same summer to the lighter. 
We wish that this work, so great a credit to American science and 
American art, were better supported, and not published at so heavy 
an expense to its indefatigable author. It is in fact superior, both 
in matter and in execution, to any thing which is done abroad, and 
ought to receive ample support at home. Yet we chance to know 
that nearly forty per cent of the regular subscribers to the work 
come from outside of the United States. This shows, indeed, its 
appreciation in other countries; but it is a kind of work which 
should be found in every considerable library of the country, as a 
stimulus and an aid to workers young and old, and to show what 
one man, remote from associates, libraries, and even from much of 
his own field of work, may accomplish therein. 


— Gardiner G. Hubbard, C. E. Dutton, O. H. Tittman, J. H. 
Gore, C. H. Merriam, J. R. Bartlett, R. Birnie, jun., J. W. Powell, 
Henry Gannett, A. H. Thompson, A. W. Greely, Henry Mitchell, 
George Kennan, Marcus Baker, and Gilbert Thompson, all of 
Washington, have incorporated the National Geographical Society 
for a term of one hundred years. Its principal objects are to in- 
crease and diffuse geographical knowledge, to publish the transac- 
tions of the society, to publish a periodical magazine and other 
works relating to the science of geography, to dispose of such pub- 
lications by sale or otherwise, and to acquirea library under the re- 
strictions and regulations to be established by its by-laws. The 
officers elected for the current year are as follows: president, Gar- 
diner G. Hubbard; vice-presidents, H. G. Ogden (United States 
Coast and Geodetic Survey), Com. J. R. Bartlett (Hydrographic 
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Office), Gen. A. W. Greely (chief signal-officer), Dr. C. Hart Mer- 
riam (Department of Agriculture), A. H. Thompson (United 
States Geological Survey); treasurer, C. J. Bell; secretaries, 
Henry Gannett (United States Geological Survey), George Kennan ; 
managers, Dr. J. C. Welling (president of the Columbian Univer- 
sity), W. B. Powell (superintendent of schools, Washington), Capt. 
Rogers Birnie, jun., U. S. A.. W. D. Johnson (United States Geo- 
logical Survey), Henry Mitchell (United States Coast and Geodetic 
Survey), Marcus Baker (United States Geological Survey), G. Brown 
Goode (National Museum), Cleveland Abbe (United States Signal 
Office). 

— ‘Little Poems for Little Children’ and ‘Stories for Little 
Readers’ (Chicago, Interstate Publishing Company) are books of 
elementary reading for students in primary grades. They are con- 
siderably above the average of such books. 


LETTERS TO THE EDITOR. 


* Correspondents are requested to be as briefas possible. The writer's name is 


in all cases required as proof of good faith. 

Twenty copies of the nunther containing his communication will be furnished 
Sree to any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 
the journal. 


A New Meteorite from Texas. 


WE have this day received a new entire meteorite from Texas, 
weighing about two hundred and eighty pounds. It belongs to the 
class siderolites, although the nickeliferous iron apparent to the 
naked eye is scarcely more than in some of the aerolites. Olivine is 
present in great abundance, giving a yellowish-green appearance to 
the wholemass. A hasty examination also reveals anorthite and a 
few specks of a bronzy looking metal, which is doubtless noilite. 
The meteorite was brought to us by one of our assistants, who 
found it near the south-west bank of the Colorado River, about 
three miles south-west of La Grange, Fayette County, Tex.: we 
would therefore suggest the name of ‘The La Grange Meteorite’ 
for it. A fuller description, with complete analyses, will be pub- 
lished later. WARD & HOWELL. 

Rochester, N.Y., Jan. 31. 


Jacobson’s ‘Higher Ground.’ 


YOUR notice of ‘ Higher Ground’ in Sczence (x. No. 254) was so 
kindly, that I hesitate to impose upon your good nature by asking 
you to devote additional space to the subject. And whatever I 
may say will not be said in a spirit of controversy. 

You approve of manual training in public schools, and you ap- 
prove of the succession-tax as a means of enabling all children to 
get the benefit of the schools. Your only question is, Would the 
proposed succession-tax pay the bill? and your answer is, that it 
would not. 

If a change so great as the one proposed could be made all at 
once, the proceeds of the succession-tax would not be sufficient to 
pay the bill. But it would take years and years to bring about so 
vast a change; and I believe that the proceeds of the succession- 
tax would be sufficient to pay the bill as fast as the change could 
be brought about, because wealth is increasing much faster than 
population. As an illustration of a change to which there is com- 
paratively little opposition, see the length of time it takes for the 
high-license movement to make its way, —a movement full of good 
sense, to which, from pecuniary interest only, the liquor-dealers are 
opposed. What would not the opposition be to the succession-tax 
movement, and the apparent absurdity of paying people for keeping 
their children at school ? 

To say that there were in this country, in 1880, 8,347,731 chil- 
dren of the age in question; and that to pay, at the rates proposed, 
three-fourths of their number for going to school, would require 
$919,502,737.50; and that this sum could not be raised by the pro- 
posed tax, —is not that very much as if some one had said in 1830, 
“To do the transportation business of this country, we shall need 
140,000 miles of railroad, costing eight thousand millions of dollars, 
and such a sum could not be raised for such a purpose ” ? 

The money for the railroads has been found, because it has been 
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found that railroads develop and enrich the country ; that the money 
spent for railroads comes back, and comes back a hundred-fold. 

The money for the education which I propose will be found when 
the people shall become convinced, that, invested in improving the 
brains of the people, — the motive power of all motive powers, — 
it will be more profitable than money invested in railroads or in any 
other enterprise whatever ; that the money spent will come back, 
and come back a hundred-fold. 

If in 1830 any one had predicted that in 1888 we should have our 
present mileage of railroads at its present cost to the country, he 
would have been laughed to scorn, because such an expenditure 
for highways must then have appeared absurd to the average man. 
But we spend all this money for highways, and thrive by it. 

The figures in ‘ Higher Ground’ are only tentative, re-adjustable 
at every point. Any public body into whose hands the practical 
working should fall would of course cut its garment according to 
the cloth on hand. My proposition is, that children shall be paid 
for going to school from twelve to twenty years of age, and that 
the amount to be paid for the eight years shall be $1,200. But if 
only money enough could be raised to keep them at school till 
eighteen, then the pay must cease at eighteen. That would require, 
in all, only $575 for each child. If at first only enough could be 
raised to keep the children at school till sixteen, then sixteen must 
be the limit. That would require, for the four years of each child, 
only $250. Even then the gain of the people in intelligence and 
efficiency would be immense, and the expense for the four years 
would be $250 only, instead of $1,200 for the eight years. 

My proposition is, that all children from twelve to twenty years 
of age shall be paid for going to school substantially what they 
could earn out of school: at the age of twelve to thirteen, $50; 
thirteen to fourteen, $75; fourteen to fifteen, $100; fifteen to six- 
teen, $125 ; sixteen to seventeen, $150; seventeen to eighteen, $175 ; 
eighteen to nineteen, $225; nineteen to twenty, $300. 

This, I think, would keep the children at school, and we should 
have an intelligent and efficient population, such as the world has 
never yet seen. Perhaps a trifle less annually would keep the chil- 
dren at school. I should be in favor of the smallest amount possi- 
ble that would accomplish the object. But of course this could not 
begin all at once all over the country. If the proposition shall ever 
be carried out anywhere, it would take years and years after the 
beginning before all parts of the country would adopt it. All the 
children would not go. Wealthy people would still prefer to send 
their children to private schools; perhaps some Catholics, not 
many, would persuade themselves that the supposed interests of 
their children in the next world demand their absence from the 
American public school; and there are perhaps people among us so 
shiftless or degraded that they would not send their children to 
school, no matter what the inducement. 

It is not necessary that I should be able to show that we could 
to-day provide for a state of things which can only be brought 
about after years of agitation. The state of things which I advo- 
cate can only come about gradually. The people will have to be 
convinced. Schoolhouses will have to be multiplied, and these 
things can only be done slowly and gradually, That the tax would 
be sufficient to begin with in large cities, there can be no doubt; 
and, as wealth increases more rapidly than population, the proceeds 
of the tax would tend constantly to come nearer being sufficient 
than it would be to begin with. In discussing matters of taxation, 
the Chzcago Trzbune said a few days ago that there are five 
hundred millionnaires in New York City: there were probably not 
fifty millionnaires in New York twenty years ago. There are prob- 
ably one hundred millionnaires in Chicago to-day : twenty years ago 
there were not five. Smaller fortunes are increasing in proportion. 
Wealth is increasing much more rapidly than population. 

No man can tell what the succession-tax would yield: it can 
only be found out by experiment. Did we not lower the tariff in 
1883 to decrease the surplus, and then find that we had a steadily 
increasing surplus? I do not pretend to be able to calculate what 
the succession-tax would yield in the whole country, nor in any 
one state or city. On p. 44 of ‘Higher Ground’ I gave it as an 
estimate that the tax would yield annually from three to six millions 
in Chicago, and from twenty to fifty millions in New York. To 
this estimate I still adhere. The many large estates falling in from 
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time to time show it to be a moderate one. The tax would enable 
us to begin, and every year it would prove more nearly adequate: 
every few years we should be enabled to take in children of a more 
advanced age. The Vew Vork Times of Jan. 13 givesa summary 
of the comptroller’s report of the State finances for 1887. The 
collateral inheritance law yielded for the year $561,716.23. The 
comptroller says it might easily in some years produce a million, 
and yet under that law no lineal inheritance is taxable. The 
greater part of the money came from eight estates: estate of 
Henrietta A. Lenox, New York, $76,534.27; estate of Mary J. Mor- 
gan, New York, $64,201.64; estate of Cornelia M. Stewart, New 
York, $61,232.03; estate of Calvin Burr, New York, $39,711.46; 
estate of Hannah Enston, Kings County, $40,068.20; estate of 
Sarah Marrow, New York, $14,077.35; estate of Mary E. Miller, 
Orange County, $15,796.65 ; estate of B. F. Bancroft, Washington, 
$10,419.60. This tax, being on collateral inheritances only, reaches 
only a small number of successions. 

I speak of the apparent absurdity of subsidizing parents to keep 
their children at school. Several of my friends are at the present 
time supporting boys in manual-training schools. These friends of 
mine are not doing any thing absurd, are they? No, they are doing 
an excellent thing for the boys. Many colleges give aid and assist- 
ance to students. To do what I propose would be only doing what 
the colleges have always done, and are now doing, to the best of 
their ability,—helping indigent students to get an education. 
There is nothing absurd about that, is there? Why should it be 
absurd to do for all what it is wise to do for the few? Besides, 
the education itself would immensely accelerate the acquisition of 
wealth, just as the small beginnings of railroad-building from the 
thirties to sixties helped to accelerate the increase of wealth suffi- 
ciently to give us the railroad mileage of 1888. What the world has 
acquired in the way of knowledge would be known to all, instead 
of being known only to the few : all, instead of only the few, would 
have access to, and would utilize, the world’s stock of knowledge, 
and the difference this would make in the production of wealth 
cannot be estimated. Where there is now one millionnaire, there 
would be a thousand of them under the new state of things, and 
all the people would be in comfortable circumstances. That in- 
crease of knowledge brings increase of wealth must be clear to 
every one. If, instead of our present population, we had a land 
full of Russian Moujiks, or of people born in Spain or in Arkansas, 
_ we should not be troubled with a surplus. 

The education which I propose means that no child shall go 
through life in the raw state; that every child shall be a finished 
product ; and that society shall get upon every human being born 
the profit of the finished product, instead of such profit as there is 
in letting humanity go through life in the raw state, as it were. 

The world is wasting its knowledge by confining it to so few. 
It is as if a man were to leave his family a million, and provide that 
only a hundredth part of it should be put out at interest to produce 
income. We should call such a man foolish. Well, in like man- 
ner the world is stupid in confining knowledge to the few, and de- 
priving itself of reaping the benefit of the service of the many in 
their best estate. Say that a man has five children and $100,000, 
He can educate his children well, and leave them $80,000; or he 
can let them go to school till they are twelve years old, and then 
leave them $100,000. Can any sane person doubt which would be 
the better course for the children? Can &ny one doubt which 
course would be the more likely to preserve the estate? Can any 
one doubt which would be the more likely to increase it ? 

But the children whose education I advocate have not the money 
to enable them to be educated, and their parents have not the 
money wherewith to educate them. Must the rich educate the 
poor? I say yes; if the rich wish to live in comfort in a country 
governed by universal suffrage, they must do their share, and more 
than their share, to educate everybody. As I believe, the people 
who would pay the money would get a handsome return upon their 
investment, even those who should pay at the highest rate. 

Years ago I said, and I quote it here from Prof. C. M. Wood- 
ward’s recent book, ‘The Manual Training School,’ published by 
Heath & Co., — 

“The alternative before you is more and better education at 
greater expense; or a still greater amount of money wasted on 
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soldiers and policemen, destruction of property, and stoppage of 
social machinery. The money which the training would cost will 
be spent in any event. It would have been money in the pocket of 
Pittsburg if she could have caught her rioters of July, 1877, at an 
early period of their career, and trained them at any expense just a 
little beyond the point at which men are likely to burn things pro- 
miscuously. It is wiser and better and cheaper to spend our money 
in training good citizens than in shooting bad ones.” 

The first requisite is to convince the people that the thing itself 
is worth doing. That done, the means to accomplish it will be 
found. The thing proposed ‘‘is not a largess to the recipient, but 
a natural measure of self-defence on the part of the government 
which educates.” 

I propose it as a measure for the welfare of the community, and 
the welfare of the community is the supreme law. 

Once established that it is the height of wisdom at all hazards 
and at any cost to bring the children into school and keep them 
there till the twentieth year, if necessary other means besides the 
succession-tax would be found to pay the expense. The $500 
license-tax on saloons yields annually in Chicago nearly two mil- 
lions. It is a new revenue never before counted upon for munici- 
pal purposes. Before we had it we got along very well without it, 
and we could again do so. To what better use could the license 
money be put than to keep the children at school? And the tax 
might be doubled. Double our rate, and liquor-licenses would 
annually yield in New York City something like ten millions. Then 
there is the internal revenue derived from tobacco and whiskey, 
yielding annually over a hundred millions, which is every day in 
danger of being abolished because we have no use for the revenue. 
This tax, unless seized upon for education, is liable at any moment 
to be repealed. Its appeal would be a calamity. The tax bears 
heavily only upon vice and crime. No useful industry is hampered 
by it. There is not one single good reason why it should be re- 
pealed. To what better use could the proceeds of this tax be put 
than to be paid out for keeping the children at school? The 
whiskey and tobacco tax might be doubled, and nobody be the 
worse for it. It is low now in order that it may not produce too 
much revenue. If the revenue were needed for a good purpose, 
the tax might well be doubled and yield over two hundred mil- 
lions. 

In the sense in which I speak of the settling of the labor- 
troubles, they would be settled if we could get along without 
periodically employing soldiers to use force. The graduates of the 
manual-training school would be just that many people taken out 
of the labor-problem; and, if the number so taken out was suffi- 
cient, there would be no labor-problem left. 

Each individual trained to a degree to find an independent way 
for himself instead of relying merely upon the work of his hands 
to be directed by the brains of some one else, is to the extent of 
that individual a settling of the labor-troubles. The settling would 
operate as things did in Germany in the time of the first Napoleon. 
So long as German soldiers fired their guns at his command upon 
his enemies, he maintained his supremacy in Germany ; but when 
the Germans took to shooting at him and his, instead of for him 
and against his enemies, there was end of Napoleon's supremacy. 
Sufficient training, intelligence, and efficiency would make all our 
people for peace, and there would therefore be peace. The law- 
lessly disposed would be so few and lonesome that they would 
cease to riot. If I may be allowed an Irish bull, the lawless could 
be made to shoot the other way by being made so intelligent and 
efficient that they would refrain altogether from shooting. 


AUGUSTUS JABOBSON. 
Chicago, Jan, 24. 


Weather-Predictions. 


Ir Professor Hazen is willing to admit, as I infer from his letter 
in Sczence of Jan. 27, p. 49, that the Blue Hill predictions for last 
October give a higher per cent of success than his own when veri- 
fied by the unmodified original rules he sent me, it seems to me 
there is an end of the matter between us. I do not deny that 
better methods of verification of weather-predictions are wanted. 
All that I have ever claimed is, that the Blue Hill predictions, when 
verified by the Signal Service rules, in accordance with which they 


FEBRUARY 3, 1888.] 


were made, give a higher percentage of success than the Signal 
Service predictions for this vicinity. Professor Hazen made the 
predictions for the Signal Service during October; and if more ex- 
tended comparisons between his predictions and those of Blue Hill 
are of importance, why not compare the Blue Hill predictions with 
the similar predictions of the Signal Service, published in the same 
newspapers? The Blue Hill predictions were made for south- 
eastern New England, and I am perfectly willing that they should 
be verified for the States of New Hampshire, Massachusetts, and 
Rhode Island in accordance with the published rules of the Signal 
Office (see chief signal-officer’s report for 1886). In making the 
Blue Hill weather (not temperature) predictions, the phraseology 
and definitions of the Signal Service have been closely followed ; 
and, if any of the readers of Sczemce care to extend the comparison, 
I will gladly furnish them with the past or future Blue Hill predic- 
tions as theyappear in the Boston papers, since I am confident that 
these, when verified in accordance with the published Signal Ser- 
vice rules, will give a higher percentage of success than the predic- 
tions of the Signal Service. When it is considered that the Blue 
Hill predictions are extended for nine hours longer in advance 
than those of the Signal Service made from the same telegraphic 
reports, and that less than one-third the telegraphic data at the 
command of the Signal Service are available at Blue Hill, it seems 
clear that by improved methods and more localized predictions the 
efficiency of the Signal Service could be greatly improved and its 
expenses reduced. During January the Blue Hill predictions will 
average something like fifteen to twenty per cent higher than the 
Signal Service predictions for this locality; and this seems of in- 
terest, since I understand that Professor Hazen, who is assumed to 
be one of the leading predicting-officers, made the Signal Service 


predictions for this month. H. HELM CLAYTON. 
Blue Hill Observatory, Jan. 30. 


Hybrid Diseases. 

IN a paper presented at the recent meeting of the American Pub- 
lic Health Association (Sczence, x. 289), Dr. E. M. Hunt of the New 
Jersey Board of Health brings out some original ideas about 
disease-germs, that are likely to prove misleading to persons whose 
knowledge of the subject is derived from the public press. The 
etiology of so many zymotic diseases is now under investigation by 
experts in bacteriology, that the general reader or practitioner who 
is not an investigator is severely taxed to keep track of the often 
conflicting and incomplete results; and an especial effort should 
be made to avoid unnecessary complication of the subject by the 
introduction of theories not based on a correct understanding of 
what is known or extremely probable. 

Excluding the protozoan claimed by Laveran and others as the 
cause of malarial fever, the moulds that occur in connection with 
certain local diseases of the ear, etc., and the Ac¢zzomyces of man and 
some other mammals, the active agents of common parasitic dis- 
eases that are at all credited are bacteria. One of the systems of 
classification now generally used recognizes four main divisions of 
lower plants below mosses and liverworts, —thallophytes, zygo- 
phytes, oophytes, and carpophytes, — beginning with the lowest. 
Bacteria fall by common consent into the first and lowest of these 
groups, —the protophytes. This group is a sort of omnzum 
gatherum for many things that cannot be placed elsewhere, and 
is chiefly known by negative characters, the absence of much 
evident structural differentiation, and of any form of sexual repro- 
duction, heading the list. This being the case, it would partake of 
dogmatism to make any very emphatic assertions about the plants 
that now find lodgement in it; yet it may fairly be said that no theory 
that rests upon the assumption of sexual processes in any of the 
protophytes is tenable. Hybridity is usually the result of sexual 
union between representatives of two more or less nearly related 
species, and in this sense is not only not known among plants of 
this group, but very improbable, since they have thus far given the 
best investigators no indication of even the simplest form of sexual 
union, — conjugation. The only other mode of hybridizing, if it 
really be such, corresponding to the formation of ‘ graft-hybrids’ 
among flowering plants, could come only from the fusion of indi- 
viduals of two species, and would amount to conjugation. It 
seems to me, therefore, that such a theory of hybrid diseases as 
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Dr. Hunt has propounded is entirely untenable, and a very unfor- 
tunate addition to a literature already overcrowded with notions 
that others must eliminate. 

I fear that my friend Mr. Meehan wrote his opinion on lichens 
rather hastily, and perhaps without intending to have it given to 
the readers of Sczenzce, or he would scarcely have expressed the 
belief “that all lichens are hybrids between fungi and alge.” 
Botanists do not’ agree on the lichen question, any more than 
physicians do on the germ-theory of disease; but neither the fol- 
lowers of Schwendener, nor the old school, would be likely to advocate 
the hybridity that Mr. Meehan believes to be conceded. The rela- 
tionship of the two parts of a lichen, according to the Schwendener 
school, is merely that of association, either parasitic or symbiotic, 
and in no sense comparable to hybridization, while the advocates 
of lichen autonomy hold them for parts of one and the same indi- 
vidual. 

Realizing fully the advisability of excluding dogmatism from the 
discussion of all that pertains to sanitation, I have written this 
correction in no ex cathedra spirit, and I trust that it will not ap- 
pear to either Dr. Hunt or Mr. Meehan as any thing more than an 
effort to check the entrance of error into the discussion of one of 
the most important subjects that is prominently before the public. 


WILLIAM TRELEASE. 
St. Louis, Mo., Jan. 28. 


Color-Blindness. 


REFERRING to your comment in Sczezce of Jan. 27, I would say 
that I have always believed that the defect of color-blindness could 
be accurately described only by one who, like myself, is subject to 
the peculiarity. From an early age I have been aware of the 
trouble, and by my attempts to assign names to colors have often 
furnished my friends much amusement. I have made many efforts 
to correct the defect, and am convinced that any attempts to edu- 
cate the color-sense will result in no benefit to those who are really 
color-blind. 

There are two sets of colors which in my mind will always be 
hopelessly confused. The greens, browns, and reds comprise the 
first; and the blues, pinks, and purples, the second. None of these 
colors seem to me absolutely alike. The contrast, however, is not 
striking, and I should describe each of the three as different shades 
of the same color. 

Being near-sighted, I could not at a distance distinguish the 
blossoms from the leaves of a bed of scarlet geraniums. On ap- 
proaching, however, I could readily detect the difference, but should 
describe the flowers as darker than the leaves, though to my eyes 
somewhat similar in color. While riding through the fields of 
France, members of our party frequently exclaimed at the multitude 
of scarlet poppies in the grass. Though I looked with longing 
eyes, not a poppy did I see during the entire journey. Similarly I 
am unable to detect cherries upon the trees, or strawberries on 
their vines, unless quite near to them. Notwithstanding this con- 
fusion of green, red, and also of brown, I can, by the worsted test, 
detect a difference in all the shades of these three colors. If I at- 
tempted to assign names to the various hues, it would of course be 
mere guess-work. The neutral tints of a November landscape, 
too, possess great beauty for me. The green of the grass, the 
browns of the leafless trees or of the soils in adjoining fields, the 
sombre hues of the sky, are all pleasing to my eye. Such being 
the case, the term ‘color-blindness’ seems altogether a mis- 
nomer. 

The second set of colors I should describe as follows: pinks, 
blues, and purples are closely allied ; I should call them all blue. 
Pink seems a lighter, and purple a darker, shade of the same hue. 
But, as in the case of the first set, all variations of these three colors 
are readily manifest to my eye. 

It may seem too strange to be true, but I have frequently ar- 
ranged flowers into bouquets which have been perfectly satisfactory 
to those who are not color-blind. I have, of course, no means of 
determining whether a brilliant sunset is more charming to others 
than to myself. I fancy that my defect deprives me of very little of 
its beauty. i 

Although in the rainbow I can distinguish only the red, yellow, 
and blue, it is probably as attractive to me as to others. I have as 
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yet failed to find any one who can readily detect the seven primary 
colors. It is said of Dalton, from whom color-blindness was once 
named, that he could distinguish only the colors of blue and yellow 
in the solar spectrum. Dr. Mitchell tells of an officer who chose a 
blue coat and a red waistcoat, believing them to be of the same 
color; of a tailor who mended a black garment with a crimson 
patch, and puta red collar on a blue coat. Such mistakes seem 
quite as ridiculous to me as to others. Yellow and black I have 
never confounded with other colors. 

There is such a diversity in color-blindness, that it seems im- 
possible to determine the cause. I am convinced that it is a 
physical defect. The eye, as a mechanical instrument, has not 
been found at fault. The cause is undoubtedly due to some 
peculiarity of cerebral formation. Like the cause of left-handed- 
ness, which is due to unusual development of the right brain, color- 
blindness is due to a freak of nature. 

The education of the color-sense among the children of the 
primary schools has proved of great value in removing that uncer- 
tainty in distinguishing colors which of course may be found among 
most ignorant people, old or young. This has its parallel in the 
education of the ear to the appreciation of all the variations of the 
musical scale. But for one who is really color-blind, education 
can be of little avail in correcting the defect. W.B. HARLOW. 

Syracuse, N.Y., Jan. 27. 


A New Text-Book on Zoology. 


THERE can be no better evidence of the growing interest on the 
part of certain reading-classes of all ages, and the importance that 
is being daily attached to biological studies by school authorities 
and educators, than the ever-increasing demand for good text-books 
in zodlogy, and the frequency with which such volumes put in an ap- 
pearance. We now have before us a thoroughly revised edition of 
Steele’s ‘Fourteen Weeks in Zodlogy’ (New York, Barnes),—a 
little work that held its place with great popularity for ten years, 
and which has now been almost entirely rewritten by Prof. J. W. 
P. Jenks of Brown University, who is quite responsible for its 
present form. 

From the author of the work I learn that the volume in scope is 
principally designed for beginners in our high schools and acade- 
mies at the average age of fifteen to eighteen years, in which schools 
they have no special means for illustration. Moreover, to be effi- 
cient as a text-book, it is intended to be used only by a class of 
teachers who presumably possess quite a thorough knowledge of 
general zoology, drawing, dissecting, zodlogical aids and appli- 
ances, and kindred subjects. Taken as a whole, were this volume 
placed in the hands of such a teacher, and its chief aim to be to 
impart a notion of general zodlogy to a class of students of the 
average age mentioned, after faithfully following out its chapters 
for three or four months, we must believe that no better work has 
yet appeared having a higher claim to such an end. Its pages are 
crowded with beautiful cuts of the forms used in illustration of its 
text, which cuts and illustrations have been for the most part ad- 
mirably chosen; and, notwithstanding its unavoidable brevity, the 
subject-matter, as a rule, is presented in a manner calculated to in+ 
terest and instruct the student at every step. It seems to me, how- 
ever, that even in a work of this character its author should add a 
page to his preface, and explicitly state in words and figures and 
acknowledge to whom he is indebted for his illustrations. We find 
here numerous drawings of birds taken from Audubon and Wilson, 
and many others, without a word of such acknowledgment, and 
the oversight occurs throughout the work. We must believe that 
even young academical students should be taught that this is not 
the proper custom; but where an author meets with such material 
assistance, it should be duly noted. An excellent feature of the 
work consists in properly dividing and accenting the technical 
names to assist in their pronunciation ; while, on the other hand, a 
serious defect is evidenced in the absence of a ‘glossary of terms’ 
at the end of the volume. 

In the main, the classification adopted shows the impress of re- 
cent views in the premises ; but here, as much as anywhere else, it 
needs the explanation of a skilled teacher, as the student would 
gain but a very erroneous idea of the subject from this work alone, 
as no family nor generic lines are drawn. Take, for example, the 
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order Passeres, where lyre-birds, birds-of-paradise, finches, crows, 
and larks, follow each other in the order I have given them, with- 
out a single word of explanation as to their affinities. Then again 
we find the author at total variance with the leading authorities in 
placing the bats in the order /zsectzvora, without a word as to why 
such a step should be taken. Nor will he meet with full support in 
his order Bzana, containing only “ one genus and a single 
species,” and that species having “ the rank of a being whoisalone 
declared to have been created in the image of God” (p. 277). We 
have no scientific proof for this latter view. Beneath about half 
the figures we find given in parentheses each one’s proportionate 
size as compared with the living subject: we regret that this excel- 
lent idea was not carried out through the entire work, and it will 
be well for future text-books in zodlogy to adopt this plan. Writ- 
ten, as the author of this work declares it is, for a class of students 
as late as eighteen years of age, to my mind it exhibits another 
thoroughly fatal omission, for it has not a word to say of that great 
universal law pervading all nature and the world, which explains 
the very origin of organic forms and the relations of the living ones 
to those now extinct. Should a young man of eighteen years of 
age complete the course pointed out by this work, and yet be igno- 
rant of the law of evolution, I hold his zodlogical studies have 
been but poorly grounded. A companion work to the one under 
consideration on physics would be in the same case, had it omitted 
the law of gravitation. 

The object of a text-book in zodlogy for a class of students from 
fifteen to eighteen years of age should not have as its aim the en- 
deavor to teach the greatest number of names of animate objects, 
for at the present day that is a hopeless task, even were it a desir- 
able end. It should, on the other hand, undertake to make clear 
the general principles of biological classification; it should by a 
careful, detailed study of a few types, both vertebrate and inverte- 
brate, clearly point out the universality of morphological laws, then 
these two lessons should be combined ; next, it should be clearly 
shown the relation between living and extinct types, and finally, by 
a few clear examples, show the origin of certain forms, as the birds 
from reptiles, and the ancestry of the horse, and so on; allof which 
is far more comprehensible than a jumble of isolated facts uncon- 
nected by any known law. Such a course, properly expanded and 
illustrated by a competent teacher, will give a student at once a 
more intelligent appreciation of life and living forms; make him a 
better observer ; create in his mind a more healthy interest in the 
subject; and finally send him forth with a kind of stimulation and 
systematized knowledge which fits him to further pursue biological 
research, should it happen in any given case to be imparted to the 
mind of a student cast in the biological mould. 


R. W. SHUFELDT. 
Fort Wingate, N. Mex., Jan. 9. 


The Flight of Birds. 


Ir is with great diffiidence that I take part in a discussion partici- 
pated in by such eminent authorities as Professor Newberry and 
Professor Trowbridge, and it is with still more hesitation that I ven- 
ture to disagree with any opinions brought forward by either of these 
gentlemen. Nevertheless, I can but feel that undue stress has 
been laid upon certain facts, while others of equal importance have 
been overlooked or incorrectly stated. 

To a great extent the discussion hinges on the assumption that 
birds need some mechanical device to relieve the muscles of strain 
while soaring, —an assumption whose truth seems open to ques- 
tion, as many of the lower animals are capable of automatic mus- 
cular movements of very long duration. 

Among mammals the cetaceans are almost constantly on the 
move both by day and by night, while others rest in positions that 
seem to entail considerable muscular strain. Thus horses very 
frequently sleep in a standing posture, and the skunk and baboon 
have been observed to seek repose lying flat upon their backs, 
with all four legs stiffly extended in the air; a very good example 
of unrelieved muscular strain may be seen in the tail of the spider- 
monkey, whose prehensile power is sufficient to sustain the animal 
after life is extinct ; some birds, during their migrations, fly or swim 
for immense distances without stopping for rest, and there is very 
good reason for believing that many of the petrels keep on the 
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wing for days and nights together without intermission; many 
fishes require perpetual motion in order to preserve their equilib- 
rium, while other pelagic forms appear to be on the move for long 
periods of time without flagging, — all these cases necessitating oft- 
repeated movements, which call for far more serious strain on the 
muscles than the mere extension of the wings during the act of 
soaring. 

The strain on the extensor muscles at such a time can be but 
trifling, compared to the strain on the levators and depressors of 
such a bird as the albatross, whose weight of nine to fifteen pounds 
is supported by two levers of the third class, five to seven feet in 
length ; and yet no bird makes longer flights than this wanderer of 
the southern seas, who has no special device to keep his wings out- 
stretched. 

These instances are brought forward, not to disprove the fact 
that a device to ease the muscles in soaring may not exist, but to 
show that there is apparently not the slightest need for it. 

In regard to the interlocking of the primaries, which unquestion- 
ably takes place, is not this the result of their emargination, and 
consequent failure to glide smoothly over one another, rather than 
the end to be accomplished by this cutting-away of the feather to- 
ward the extremity ? 

This view of the case is borne out by the fact that the longer, 
more flexible ulnar border of the primary naturally gives at each 
stroke of the wing, thus catching in the radial portion of the feather 
immediately behind it, whether the bird wishes it or not. 

Moreover, during the act of soaring, the wing is expanded to its 
utmost, and the tips of the primaries widely separated, while in a 
fresh specimen of Buteo boreal’s no locking is possible until the 
wing is partially closed. This would seem to be conclusive as re- 
gards the importance of the locking of the primaries as an aid in 
soaring ; although there remain the facts that some birds who soar 
to perfection — such, for example, as gulls, cranes, storks, and the 
frigate-bird — do not possess emarginate primaries, while others, 
like some owls and flycatchers, have emarginate primaries but do 
not soar. 

Professor Trowbridge’s comparison of the wing to a flat card is 
hardly felicitous, and his statement that it would be in a state of 
unstable equilibrium but for the locking of the primaries would seem 
open to serious doubt. 

One absolute requisite of a wing is that the anterior margin 
should be rigid, and the posterior border flexible, —a requirement 
which is met toward the extremity of a bird’s wing by bringing the 
quill close to the radial margin of the feather, leaving a posterior 
pliable edge. 

Now, if the primaries are interlocked, a rigidity is created toward 
the ulnar border of the wing, which would thus become more card- 
like and unserviceable than if the primaries did not lock. 

A pertinent question that might be asked of Professor Trow- 
bridge, is, Why, if the “long primaries present a serious resistance 

. when a bird is soaring,” do all birds that soar or sail possess 
just such primaries, while the corresponding feathers in birds 
which do not soar are short ? 

One feature in the wings of birds pre-eminent for soaring abili- 
ties, e.g., the Vadturzde and Falconzde, has not been touched upon 
in this discussion, so far as I am aware; and this is the fact that 
when the wing is extended to its utmost, as it invariably is during 
soaring, the metacarpus and phalanges are not in line with the 
ulna, but are bent forward of it. By this arrangement some of the 
muscles and tendons that ordinarily act in flexing the wing are 
brought upon the dorsal surface of the bones, and thus have their 
power of flexion weakened, or possibly even made to aid in the au- 
tomatic extension of the wing. If, now, a bird with wings thus 
spread be so killed that there is no perceptible shock or nervous 
start, the bird may remain with outstretched pinions and sail gradu- 
ally downward, — exactly such a case as Professor Newberry de- 
scribes. 

In conclusion, I can but regret that I have no facts to ad- 
duce that will throw any light on the problem of flight, as it is 
far easier to find fault with any theory than to suggest a better, and 
purely adverse criticism must always seem more or less ungracious. 

FREDERIC A. LUCAS. 
Washington, D.C., Jan. 16. 
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Binocular Combinations upon Disparate Retinal Points. 


EVERY one is familiar with the fact that Wheatstone and many 
subsequent investigators have explained the binocular perception: 
of solidity by the theory of the ‘fusion of images upon disparate 
points,’ as they are called, in the retina. They have generally denied 
the original possibility of a monocular perception of solidity and 
distance ; and hence, when certain plane figures were stereoscopi- 
cally combined, the apparent solidity of the resulting single figure 
suggested its explanation in accordance with what had previously 
been supposed of the mathematical relation between combination 
and convergence. Thus Wheatstone’s view may be illustrated by 
the following figure. It is well known that the stereoscopic combi- 
nation of these figures, although making a plane image only upom 
the retina and representing only a plane surface externally, never- 
theless produces the appearance of a solid body. Previous theories. 
of vision had maintained that single vision took place upon corre- 


sponding points of the retina, and double vision upon disparate 
points. Now, as the mathematical construction of the case would 
not allow the inner figures and lines to fall upon exactly corre- 
sponding points, the apparently single character of the image in 
stereoscopic combination was most naturally explained by saying 
that fusion took place upon disparate points ; and hence when the 
perception of solidity, or relatively different distances between the 
larger and smaller figures, uniformly accompanied this kind of 
fusion, it was naturally ascribed to that process as its cause. 
Whether such a fusion really takes place or not, has been hotly 
contested, and we wish here to present a few new considerations. 
to show that it does not occur, notwithstanding the strongest ap- 
parent evidence of our actual perception of it. 

To make the argument clear, a few words will be necessary upon 
what is meant by ‘ corresponding’ and ‘disparate’ points. As in-- 


dicated, they denote the points upon which respectively single and 
double vision takes place. But the second term has two very dis— 
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this last fact and its implications which most investigators, and’ 
among them Wheatstone, seem to have ignored. But the impor- 
tance of taking it into account will be evident from the following 
considerations. Take the circles R and Z to represent the retinal 
surfaces of the two eyes. Divide each retina into halves by the 
vertical meridians 48 and 4’B’. Draw also the horizontal merid- 
ians in which lie the points a, 4,c,d,e, and a’, 0, c', a’, e' ; ¢ and 
c', at the intersection of the vertical and horizontal meridians, repre- 
sent the fovea centralzs of each eye. Now, the vertical meridian 
divides each eye into halves, that correspond to the opposite halves 
of the other eye. Thus we have what are called the nasal or inner, 
and the temporal or outer halves of the eyes. The nasal halves of 
each eye are said to ‘correspond’ to the temporal halves of the 
other eye. How this will appear can be seen by superimposing 
one circle upon the other; and the points a and 4 in the temporal 
half of the left eye, Z, will coincide with @' and 4’ in the nasal _ half 
of the right eye, R ; and @and ¢ in the nasal half of the left wilh 
coincide with @’ and e’ in the temporal half of the right eye. By 
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calling these ‘corresponding ’ halves, we mean that they have the 
same function of localization; that is, that they are constructed for 
seeing the same object, at the same point in space, at the same 
time, assuming a given state of fixation and the proper position of 
the object. Thus one image of an object falling upon a in the left 
eye, Z, and the other upon a’ in the right eye; or upon 4 in the left, 
and 6’ in the right eye; and so on, — will make the object to appear 
single and in the same place. Hence they are called ‘ correspond- 
ing’ points. But if one of the images falls upon a, and the other 
upon 4’ or any point between that and a’, which may happen ac- 
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-cording to the position of the external object, there will appear to 
be two objects. This is because all other points than a’ are ‘ dis- 
parate’ in relation to a. So with 4 and c, or c andd@. Thus, 
while every point in a temporal half is a ‘corresponding’ point to 
a given point in the nasal half of the other eye, it is ‘ disparate’ to 
all other points. This is the binocular use of the term. But since 
the temporal halves of the two eyes are non-corresponding halves, 
the points a, 4, d’, and é' are also ‘ disparate.’ Now, in the monocu- 
Jar retina all the points are ‘disparate’ in relation to each other ; 
that is, combination never takes place. Hence a, 4, c,d, and e, or 
a', b', c', d',and e’ are respectively ‘disparate’ in relation to each 
other monocularly considered. Then, since the temporal half of the 
right eye corresponds to the nasal half of the left eye, and the two 
-are thus identical in visual functions, @ and @’, or 6 and ¢’, are ‘ dis- 
parate ’ in relation to each other in precisely the same sense as a 
and d, or 6 and é, in monocular vision. This is the monocular use 
-of the term. Now, since fusion of images never takes place in 
monocular vision (say, when separate images fall upon a and 4, 4 
and ¢, or a and d, and so on), it can never take place when the two 
images fall upon non-corresponding halves of the retina (say, both 
upon the temporal, or both upon the nasal halves; that is, upon 0 
and d@’, a and a’, or and é’), any more than they would upon 4 and 
d@,a and d,oréand e,andsoon. The reason for this is plain. 
Each eye forms binocularly only half an eye, so that the temporal 
half of one is identical in function with the nasal half of the other. 
This being the case, the non-corresponding halves of the binocular 
eye form a monocular eye. Experiment will show this to be the 
case. Hence stereoscopic images falling both of them in the tem- 
poral, or both of them in the nasal halves of the binocular eye, will 
appear precisely as if one of them fellin the nasal and the other in 
the temporal half of the monocular eye, or as if both fell upon sep- 
arate points in any one half of the monocular eye. Thus the 
images in the temporal halves a, 4, and a’, e’, can no more combine 
than if they were a, 4, and d, e’. Hence a, d, a’, e’, are monocular- 
‘ly ‘disparate ;’ so also d, 2, a’, 6’. Now, since monocular combi- 
nation of ‘disparate’ images never takes place, we can demonstrate 
that it can never take place in stereoscopic combination; at least, 
where the figures to be combined are such as Wheatstone’s original 
illustration represented: namely, two lines which indicate opposite 
inclinations to the median plane. This is shown in the following 
lines, where A and B, the upper ends of the lines, will fall upon 
temporal halves of the retina when C and D fall upon the fovea, 
-and yet fusion is as apparent as if it were real. The lower ends 
fall upon the nasal halves, and fusion is also apparent ; the total re- 
sultant being a line with the upper end nearer the observer than 
the lower, and apparently upright or at an inclination to the plane 
of the paper. But it is effected by non-corresponding halves of the 
eye. 

To illustrate this, take Fig. 4, 2 and Z representing the two 
eyes. Let and B represent two figures farther from the median 
line HF than Cand D. A and B may represent the upper ends of 
‘the lines in Fig. 3, and Cand D the centres; both together forming 
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a plane geometrical outline for a stereoscopic figure such as Wheat- 
stone employed. Take Z for the point of fixation before combina- 
tion, so that we may suppose A, B, C, and D to lie in the horopter. 
cand c’ are the fovee centrales; and when the eyes are fixated 
for an object at £, its two images will fall, one upon ¢ and the 
other upon ¢c’; while those of A will fall upon e and e’, of Bupon a 
and a’, of C upon dand d@’, and of D upon é and 4’. Now, a and 
a’, 6and 6, cand c’, dand a’, e and é’, being corresponding points, 
the several objects will be seen single while they are in the horop- 
ter; but the position of their images upon the retina must be no- 
ticed before indicating the effect of stereoscopic combination. The 
images of each object fall upon corresponding halves of the retina; 
but the images of 4 and B compared, also of C and D compared, 
fall upon non-corresponding halves of the retina. Now, in stereo- 
scopic combination the object is to make A and B, or C and JD, ap- 
pear to coincide respectively ; that is, appear upon the fovea. This 
may be done by converging or by diverging the eyes. But this can 
be effected only by fusing one image of A or C in the one eye with 
the image of B or D respectively in the non-corresponding half of 
the other eye. By convergence the fusion will be of images at 
present in the temporal halves; by divergence, of images in the 
nasal halves: that is, by the former combination, must be of extra- 
foveal, and by the latter of intra-foveal, images. a and 4, anda’ and 
e’, are extra-foveal, because they lie in the temporal halves: @ and e, 
and a’and 0’, are intra-foveal, because they lie in the nasal halves of 
the eyes. Now, if we converge the eyes so as to bring the image of C 
and J into the fovea, it is evident that the combination takes place 
only by what are extra-foveal images when the point of fixation is 
£&. Convergence to produce combination of C and ZD requires a 
new point of fixation in the median line at the intersection of the 
lines which represent the course of light from C to a’, and from D 
to 6. When this is effected, the foveze c and c’ are shifted, the 
former to 6 and the latter to d’, to receive the images at those 
points. But thus, while the images of C and D are fused in the 


D B 


A C E 


Fic. 4. 


e 
fovea, those of 4 and B still fall upon extra-foveal points as far 
from the new position of ¢ and c’ as ais from 4, and e’ from d’. 
But being both extra-foveal, they fall in temporal and therefore 
non-corresponding halves of the retina. In Wheatstone’s experi- 
ment, Fig. 1, these would represent the larger squares, and the ap- 
parent combination represented in the base of a visibly solid figure 
thus perceived is explained by ‘fusion upon disparate points.’ But 
being extra-foveal, and in the temporal or non-corresponding 
halves of the retina, these points are not binocularly, but monocu- 
larly ‘ disparate,’ and hence the fusion claimed for them is as im- 
possible as if it were claimed for the points @ and 4, or a and e, or 
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any two points in monocular vision. Images upon different sides 
of the fovea in monocular perception never combine, and are never 
supposed to combine. Now, supposing C and JD in the fovee ¢ 
and c’ by convergence, and keeping in mind the fact that the tem- 
poral half of the right eye in binocular perception corresponds to 
the nasal half of the left in monocular perception, the images of 4 
and 8B, while they fall in non-corresponding halves, occupy positions 
visually the same as if they fell upon non-corresponding halves in 
monocular perception, the temporal and nasal ; and hence, superim- 
posing Z upon R, e’ would fall as far from the fovea in the nasal 
half as @ from the fovea in the temporal half of the left eye Z- that 
is, the images of A and B, aand 2, visually fall upon opposite 
sides of the fovea, and can no more combine than separate images 
in monocular perception. 

The same general result is obtained if we combine C and D by 
diverging the eyes; that is, by focusing the eyes in the median line 
beyond the point Z, or beyond the stereoscopic figures. The eyes 
are thus turned outwards, so that the fovea in each case must be 
shifted inward from c¢ to d, and from c' to 4’. Combination of C 
and D will thus be attained by intra-foveal images, — such as are 
intra-foveal while the point of fixation remained at Z. But when 
d and 6' are brought into their corresponding fovea, e and a’ still 
remain intra-foveal at distances from the fovea equal to that be- 
tween d and ¢, and a’ and J’. By the same argumentation as be- 
fore, it can be shown that the images of 4 and 4, respectively e 
and a’, cannot combine. Thus, being both intra-foveal, they fall 
upon points in the nasal halves of the two eyes. These are binocu- 
larly non-corresponding, and therefore monocularly complementary 
halves of the retina: hence falling upon e and a’ in binocular vision 
is the same as occupying opposite sides of the fovea in monocular 
vision, and so combination will be impossible. This shows the im- 
portance of observing what is implied by the term ‘disparate.’ As 
long as we conceive the term in its binocular application, there 
would be some reason for supposing combination upon them under 
the circumstances described. But adjustment by convergence and 
divergence, the former for extra-foveal and the latter for intra-foveal 
images, requires us to think of ‘ disparate’ in its monocular applica- 
tion ; and in that case we must either deny the possibility of combi- 
nation upon them, or abandon the whole theory which makes a 
nasal half of one eye correspond to a temporal half of the other; 
for, if ‘disparate’ points in monocular perception may admit of 
combination, a nasal half may correspond to a nasal half, and a 
temporal to a temporal half, of the retina. This has never been 
assumed to be possible. 

Of course, ‘ intra-foveal’ and ‘ extra-foveal’ are used with refer- 
ence to the vertical meridian, and not the horizontal meridian, as 
Fig. 4 would seem to imply. In the last figure 4 and Z represent 
positions relative to the vertical meridian of any objects in the tem- 
poral halves of the retina, and hence they may be above or below 
the horizontal meridian in which they really lie, according to the in- 
clination of the lines to the median plane. The modification for 
the nasal halves of the retina can be supplied by the reader. It is 
evident from this that this demonstration does not apply mathe- 
matically to Fig. 1, where the apparent fusion is of binocularly 
‘disparate’ points, although, taken in the ¢ofa/ sense for /ocaléza- 
zzon, it will apply. But it is combination, not localization, that we 
are discussing. 

If the stereoscope is used to effect the combination, the perspec- 
tive noticed in convergence with the naked eyes is reversed, and is 
identical with that effected by the divergent movement to produce 
combination. The reason for this may be briefly stated. The 
partition between the lenses lies in the median line, and hence cuts 
off the extra-foveal images entirely. Combination has therefore to 
be effected by the intra-foveal. With this statement of the condi- 
tions, the argument could be carried out as before. 

But the reply to our position that stereoscopic combination upon 
‘disparate ’ points must be impossible, will be the very plain one 
that it contradicts the facfs of actual vision; that we can actually 
see the combination to have taken place; and, since it cannot have 
been upon corresponding, it must have been upon ‘ disparate’ 
points. There are two replies to this, and, in addition, an impor- 
tant fact which explains the apparent anomaly. In the first place, 
the demonstration is mainly intended to show that the phenomenon 
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must be impossible if we still retain the ordinary theory in regard 
to the divisions of the retina and their functions. In the second 
place, experiment shows that our claim is correct: for, after long 
practice in combination by convergence or by divergence, those 
images which, according to construction, must fall upon disparate 
points, and which at first seemed to be single and to coincide, ap- 
pear double until they are brought into the fovea. This indicates 
that they were never really fused into one. Why, then, is the fusion 
so apparent to vision? The answer is, that inhibition had sup- 
pressed such portions of one or both images contending for fusion, 
that the resultant, made up of complementary elements, appears as 
a single image. After considerable practice, the reflex and auto- 
matic tendency is weakened, and inhibition correspondingly de- 
creases ; so that the images which before seemed single appear 
double, as the law of disparate points requires. 


Baltimore, Md., Jan. 4. J. H. Hystop. 


Bacteriology as a Study in Schools. 


THE subject of the study of bacteria, discussed by Professor 
Conn in a recent number of Sczemce (xi. No. 257), is one which de- 
serves more attention than it has attracted thus far, and I take the 
liberty of making a few suggestions which have presented them- 
selves to an investigator rather than a teacher, but which may 
prove useful to the latter. Let us call the subject ‘ bacteriology ’ for 
convenience’ sake, and drop the misleading expression ‘ germ- 
theory of disease,’ which has had its day. Weknow, as positively as 
we know that the earth revolves on its axis, that certain diseases in 
man and animals are caused by the invasion and multiplication of 
bacterial parasites. There is no theory about this. The phrase is 
misleading, because it states that all disease may be due to germs, 
which is manifestly untrue. 

There are several classes of students who would be greatly bene- 
fited by a careful study of bacteria in the laboratory. 

I. Students of general biology and physiology would gain by 
a few simple experiments, readily performed, a very clear insight 
into the great metabolic activity of life in general, of bacteria in 
particular. It would be easy to demonstrate the formation of 
soluble ferments related to pepsin and diastase; the production 
of soluble and insoluble pigments, and the effect of re-agents upon 
them; the relation of vital activity to oxygen as expressed by 
aerobic and anaerobic germs; the effect of bacterial growth on 
various substances, such as blood serum, gelatin, and milk; the 
resistance of spores to high temperatures ; the effect of disinfectants 
and antiseptics; the phenomena of phosphorescence, nitrification, and 
other equally interesting and instructive features of bacterial life. 
The habit of close observation and careful differentiation may be 
cultivated by the parallel study of two species as nearly alike as 
possible. All this, and more, can be done with bacteria obtainable 
at any time, from natural waters, from the soil, the digestive tract 
of mammals and other animals, from milk and various infusions. 
To impress the mind with the destructive effect of pathogenic 
forms, a rabbit, or mouse, or guinea-pig may be inoculated with 
some germ fatal to these animals, but harmless to man. Such a 
form, fatal to rabbits, is occasionally present in the mouth. The 
microscopic study of bacteria brings out facts of histo-chemistry, 
and features of the microscope itself hitherto scarcely known, 
which should be applied in ordinary histologic work. 

2. There is another class of students who stand in need of such 
instruction. Much of the preparatory work of the student of medi- 
cine can and should be done at our higher institutions of learning. 
For instance, the admirable work done at Cornell University in 
preparing students for the study of medicine, of which I have per- 
sonal knowledge, has always tended to push students into the front 
rank at the medical schools. These have no time to spare to teach 
students how to dissect well, how to study anatomy or to acquire 
the methods underlying histologic work and chemical analysis, nor 
have they the time to teach bacteriology. Yet no one should graduate 
in medicine to-day who does not know something about the secret 
working of this miscroscopic world, who cannot reason with it in 
his practice, or recognize the different forms when a diagnosis may 
be based upon them. Our biological laboratories may do much to 
help the medical schools in this direction. The physician will then 
be equipped with healthier ideas concerning the ‘ germ-theory;’ 
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-and the adverse opinion still expressed upon it by many, which 
may be safely called the opinion of ignorance, will soon be heard 
mo more. 

Another class needs some knowledge of bacterial life. This in- 
cludes all, —the father, the mother, the teacher, the citizen. Who- 
-ever has charge of human life should know something of the nature 
of infection with its manifold ways, of the necessity of disinfection 
_and the means within reach, Education in such subjects is the 
-only means of strengthening our present lax and indifferent spirit 
with reference to the public health. For this third and largest 
-class a brief course of lectures, with demonstrations that will im- 
press firmly the reality of the vital force inherent in bacteria, would 
be amply sufficient. What is needed is a certain attitude, an intel- 
‘ligent receptivity of the younger generations which will be favorable 
to all proper measures for the protection of public and private 
health, and which will promote in every way the study of the laws 
that underlie it. 

The teaching of hygiene is taking root rapidly and firmly in the 
-continental universities, and bacteriology is intrusted to such 
-chairs. Our own higher institutions are beginning to realize the 
need of such instruction. As yet we have not gotten far beyond 
muscle, but that is a very good beginning. Bacteriology, though 
inked to hygiene as a branch of study, should, for the time being, 
find its place without difficulty in the biological laboratory. 

THEOBALD SMITH. 
Washington, D.C., Jan. 23. 


Queries. 


25, TREE TEMPERATURES. —In speaking with two farmers, 
seach of more than ordinary intelligence, one last winter and another 
this, on the subject of temperature, they asserted that a thermome- 
‘ter hung against the trunk of a living tree of any size would not 
‘register as low as if suspended (as one made the observation) from 
a wire clothes-line, and the other from a pine post. Is this a fact ? 

D. LICHTY. 

Rockford, Ill., Jan. 23. 


26. THE EARTH’S ROTATION AS AFFECTING RAILWAY- 
TRAINS. — In Maury’s ‘Physical Geography of the Sea,’ edition 
1855, p. 39, paragraph 43 reads as follows: “ Take for illustration 
a railroad that runs north and south. It is well known to engineers 
that when the cars are running north on such a road, their tendency 
is to run off the east side; but when the train is running south, 
their tendency is to run off on the west side of the track, i.e., always 
-on the right-hand side. Whether the road be one mile or one 
hundred miles in length, the effect of diurnal rotation is the same; 
and the tendency to run off as you cross a given parallel at a stated 
rate of speed is the same, whether the road be long or short, the 
tendency to fly the track being in proportion to the speed of the 
trains, and not at all in proportion to the length of the road.” Now, 
this article is quoted by many scientific authorities. It goes the yearly 
round of papers and periodicals. Isit true? To prove or disprove 
it, I have sent out a circular letter, to get from those familiar with 
railroads the facts on the subject. If itis true ona single-track road 
running north and south, with the same number of trains passing 
each way, the rails, and flanges of cars, not turned, would be 
equally worn. On double-track, the east rail north-bound, and 
west rail south-bound, would be most worn. Cars that were not 
turned would have their wheels and flanges equally worn; but 
‘locomotives, if “‘ the tendency is always to the right,’’ would have 
their right-hand flanges most worn. To facilitate the inquiry, I 
ask a list of questions. The questions are not asked for any per- 
sonal advantage, but as of general scientific interest. 1. Do cars, 
when running north, havea tendency toward the east ? 2. Docars, 
when running south, have a tendency toward the west? 3. Have 
-any instances come under your observation that indicate, by any 
wear of rails, of journals, of boxes, of flanges, or any part of a rail- 
way equipment, that “a train going north hasa tendency to run off 
on the east side, but when the train is going south the tendency is 
to run off on the west side of the track’”’? 4. General remarks, 
with detailed description,— evidence fro or com from engines or 
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Answers. 


21. GLOBULAR LIGHTNING. — Governor Talmadge of Wisconsin 
lived in a two-story log-house on a level prairie near Fond du Lac, 
a short distance from a ridge of limestone that rose abruptly from 
the prairie. The upper story of the house had two rooms, with 
windows and doors forming a straight line through the house, and 
also an entry or hall between the rooms. One afternoon, when 
the windows and doors were open to allow a draught of air through 
the rooms, a ball, apparently a foot in diameter, floated slowly in 
one window, past Miss Talmadge, through the hall, and probably 
out of the other window, as the servant-girl ran screaming from 
that room. About the same time a barn near the house was struck 
and consumed. I could learn nothing further that was definite 
from those who saw the ball, when I reached the house. 

T. MCDONOUGH. 
Montclair, N.J., Jan. 24. 

22. WASP-STINGS. — I have read with interest the items recently 
published in Sczence on this topic. Forty years ago, when a lad at 
school in Killingly, Conn. (in that part of the town at present 
known as Putnam Heights), I learned from schoolmates that any 
wasps could be handled without danger if one held his breath. I 
saw the experiment successfully made by many of my fellows, and 
ventured to make it myself with like results. Since that time 
scarcely a year has passed without my repeating the trial on wasps 
that have come in my way. I have never been stung except when 
I have forgotten myself, and allowed myself to inspire or expire the 
breath. Sometimes, after throwing the wasp violently away, I 
have been stung, because it had clung to my finger, and, not 
observing it, I had breathed. Ordinarily I notice after an experi- 
ment a slight feeling of numbness on the part of my hand where 
the wasp has attempted to sting me. I am accustomed to judge 
by this feeling whether the wasp was one of the stinging kind. As 
to the cause, I do not know of any. But many scientific persons 
have unscientifically refused to believe my statements, or to test 
them by experiment, because I could not answer their question, 
‘How do you account for it?’ Whether the forced suspension of 
breathing paralyzes the nerves near the surface of the skin, — 
whether it stops the capillary circulation near the surface,— or 
whether its effect is something altogether different, I do not know. 
Nor do I see exactly how a paralysis of the superficial nerves, or 
an influence on the surface circulation, would prevent the poison 
from giving pain after commencing respiration again, provided that 
the wasp has succeeded in piercing the outer layer of the skin: for 
if the poison is exuded from the stinger, as I have sometimes seen 
it, it would act effectively upon removal of the paralysis when 
breathing is resumed. But my experience seems to lead to the 
conclusion that the poison does not penetrate at all during the sus- 
pension of the breath, but is left on the surface of the skin, and 
produces only the effect of a faint numbness after its effects begin 
to be felt through the outer coating. I do not take up this subject 
as one who has conducted any careful scientific experiments on it. 
My account of the matter may, however, help, like former articles 
in Sczence, in interesting experts in physiology to make genuine 
scientific experiments. One may hope that something important 
will be discovered in regard to the effect of forced suspension of 
the breath upon the nerves of feeling, the capillary circulation, or 
the resistance of the skin to penetration. W. T. HARRIS. 

Concord, Mass., Jan. 29. 

23. DROPS OF WATER. —In answer to E. J. Pond’s query in 
Sczence for Jan. 20, it seems to me that the phenomenon is explain- 
able in the same way as the related phenomenon of drops of water 
on a hot stove; viz., rapid evaporation causes a layer of vapor to 
surround the drop, and this, by its repulsive expansion, keeps the 
globule of liquid from touching the hot metal in the one case, and 
the surface of the water in the other. The small drops that fall 
from the oar-blade will float a short time before calescing, even 
when no wind is blowing; the fall through the air apparently set- 
ting up evaporation enough to bear up the tiny globule. I have 
seen them at night, when the air was perfectly still, gleaming like 
seed-pearls in the moonlight. When the wind is strong, much 
larger drops will be supported because of the rapid evaporation. 


C. M. WIRICK. 
Metropolis, Ill., Jan. 24. 
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BOOK-NOTES. 


—‘American Fishes,’ a popular treatise 
upon the game and food fishes of North 
America with especial reference to habits 
and methods of capture, by G. Brown Goode, 
will be ready March 1. The reputation of 
Professor G. Brown Goode, United States 
‘commissioner of fish and fisheries, is a 
guaranty that the subject has been treated 
in a masterly manner, and with a close at- 
tention to detail, which will make this book 
the invaluable companion of every lover of 
fishing in all sections of our country. 


— The name of Mark Hopkins has for 
many years been famous in America for pro- 
found scholarship and practical wisdom. | Its 
honored bearer, the president of Williams 
‘College, has passed away : and now his son, 
Mark Hopkins, jun., brings the name once 
more into favorable public attention as the 
author of a brilliant new novel. It is a story 
of American life in Paris and Nice, with 
picturesque Russian and French accessories, 
and evinces a wonderful story-telling faculty 
and cosmopolitan spirit. It appears in Feb- 
ruary from the press of Ticknor & Company. 


—The genuine ‘Memoirs of Garibaldi,’ 
written by himself, and extending to 1874, 
were to be published by Barbéra last month. 


—Charles F. Heebner, 5 Gold Street, 
New York, has prepared and published a 
manual of pharmacy and pharmaceutical 
chemistry. 


— Another of Prof. N. S. Shaler’s articles 
on the surface of the earth appears in 
Scribner's Magazine for February under the 
title of ‘ Volcanoes.’ Among the illustrations 
are a number of very picturesque views 
of the great eruption in the Sandwich Islands, 
which have never before been engraved. 


— Novello, Ewer, & Co., New York, an- 
mounce that they will issue in the spring, pro- 
vided the number of subscriptions justify the 
venture, a review of the New York music 
season of 1887-88, by Mr. H. E. Krehbiel. 


— Henry Carey Baird has issued this year 
in pamphlet form another series of brief 
tracts on some economic questions, which 
were printed in various journals from 1885 
to the present ; also an argument of Henry 
Carey Baird, chairman of a committee ap- 
pointed by a public meeting in Philadelphia, 
‘before the Committee on Ways and Means, 
March 9, 1876, in opposition to the issue of 
$500,000,000 30-year 44 per cent gold bonds 
for the refunding of an equal amount of 5-20 
‘bonds; and ‘Two Roads,—the One lead- 
ing to Civilization, Prosperity, and Happi- 
ness; the other, to,Barbarism, Rebellion, 
-and Societary Anarchy,’ being an open let- 
ter to the President of the United States and 
Mr. ex-Speaker Carlisle. 


— Messrs. T. Y. Crowell & Co. announce 
two new books by Tolstoi. The first contains 
a number of his fascinating short stories for 
‘children, rendered from the original by 
Nathan Haskell Dole. Crisp, quaint, and 
-artistic, dramatic and tender, often with a 
-quiet touch of humor, always with a moral, 
not preached nor obtrusive, but which ap- 


peals to the simplest understanding, these 
fables and stories show Count Tolstoi in a 
new and <surprising light. The second is 
Count Tolstoi’s latest work, ‘Napoleon and 
the Russian Campaign,’ and will appeal es- 
pecially to all who are interested in historical 
literature. 


— Mr. George Kennan, the Siberian travel- 
ler and writer, has been black-listed by the 
Russian Government, and will not be per- 
mitted to re-enter the Czar’s dominions. “I 
expected, of course,” says Mr. Kennan, “ to 
be put on the Russian black-list. I am only 
thankful that I succeeded in crossing the 
frontier with all of my material and papers 
coming this way. The outside of the Rus- 
sian frontier line is a good enough side 
for me at present. I became satisfied before 
I got half through Siberia that I should never 
be permitted to go there again, and that after 
the publication of my papers no other for- 
eigner would be allowed to make investiga- 
tions there, and I lost no possible opportunity 
to secure accuracy and thoroughness. I 
brought back more than fifty pounds of notes, 
papers, and original documents, many of the 
latter from secret government archives, be- 
sides five hundred or six hundred foolscap 
pages of manuscript prepared for me by po- 
litical exiles in all parts of Siberia, and cover- 
ing the most noteworthy episodes in their 
lives. I visited every convict-mine in Siberia, 
and every convict-prison except one, and I 
believe I know the exile system better than 
most officers of the exile administration, and 
far better than any outsider. I can regard 
the black-listing, therefore, with a certain 
degree of complacency. The stable-door is 
locked, but the horse has been stolen — and 


Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN..........-++-++5 Manager. 
Cor. 4th Avenue and 23d St. 


THE Wii: 


A New Play by D. Bevasco and H. C. DE MILLE. 
Preceded) byjerel=i-)siceelni« Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


-SQUARE THEATRE. 
M. PALMER Sole Manager. 
eee at 8:30, Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 

By Henry Arthur Jones, author of ‘* The Silver King,’’ 
@, 


AVES DISON: 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr. HENRY E. ABBEY. 
Evening, 8:15. Matinée SATURDAY, 2:15. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 


ASINO. Broadway and 39th St 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ETROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & domprine, Proprietors and Managers. 
Monday, January gth. 


MAZULM. 


GRAND PANTOMIME. 


Evenings at 8. Matinee Wednesday and Saturday at 2. 


I've got him.”— 4. Y. Trzbune. 


Calendar of Societies. 


Boston Society of Natural History. 


Feb. t. —E. O. Jordan, Beginnings of Natural 
History in America. 
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DA’ S THEATRE, Broadway and 30th S' 
Under the management of Mr. AUGUSTIN 


Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 

EVERY EVENING at 8:15. MATINEES begin at 2. 
EVERY NIGHT at 8:15, production of Shakspeare’s 

comedy in five acts, ‘Midsummer Night’s Dream, by 

AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


IBLO’S. NIBLO’S. 
Mr. E. G. GILMORE....... Lessee and Manager. 
Reserved seats, orchestra circle and balcony, soc. 
FOURTH WEEK. FOURTH WEEK. 
STUPENDOUS SUCCESS. 
Messrs. Henry Pettit and Augustus Harris’s Great 
English Melodrama. 
A RUN OF LUCK, A RUN OF LUCK. 
A RUN OF LUCK. A RUN OF LUCK. 
MAT INEES WEDNESDAY AND SATURDAY. 


BUNNELL’S | 728-32 Broadway. 


Admission, 25c. 


OLD Children, roc. 
Sacred Hairy Family Continuous 
LONDON Dog Circus Wonders. | Entertainment. 
MUSEUM. | The Greatest Show. | Noon till rr P.M 
DEN MUSEE. 23d St., between sth and 6th Ave. 


Open from rr to 11. Sunday, 1 to rr. 
New Groups, New Paintings, New Attractions. 
RDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 

Ajeeb, the Mystifying Chess Automaton. 
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STATEMENT 


The Mutual Life Insurance Company of New York, 


RICHARD A. McCURDY, President, 


For the year ending 


INAS BINS) cosacassonoagassnocnsnsoacoses 


December 31st, 1887. 
sagaonsosacuae $118,806,851 88, 


Insurance and Annuity Account. 


No. Amount, 


No. Amount. 


Policies and Annuities in 
force, Jan. ist, 1887 ....| 129,927 | $393,809,202 88 
Risks Assume@...... -.| 22,305 69,457,468 37 


152,282 | $463,266,671 25 


POS ee ea 
force, Jan. 1st, 1888... | 140,943 | $427,628,9382 51 
Risks Terminated...... 11,289 | 35,637,738 74 


152,232 | $463,266,671 25 


Dr. Revenue 


Account. : Cu. 


To Balance from last account . at 719,734 31 
“ Premiums. . 17,110, 1901 62 
“ Interest, Rents and Premium 

on Securities Sold......... 6,009,020 84 


pee ees 


$127,839,656 77 


By Endowments, Purchased Insur- 
ances, Dividends, Annuities 
and Death Claims. 

‘* Commissions, _Commutations, 
Taxes and all other Expen- 
ECradesnicussaspndcain duasanae 8,649,514 49 

““ Balance to new account. . 110,061,718 68 


$127,839,656 77 


14,128,423 60 


Dr. Balance Sheet. Cr. 


To Reserve for Policies in force 
and for risks terminated . .$112,430,096 00 
“ Premiums received in advance 82,314 36 
“ Surplus at four per cent...... 6,294,441 52 


$118,806,851 88 


By Bonds Secured by Mortgages on 
Real Hstate ia) aeeeseee $49,615,268 06 
““ United States and other Bonds. 43, 439,877 81 
‘* Real Estate and Loans on Col- 


laterals ee ree eee 20,159,173 37 
“ Cash in Banks and Trust Com- 
panies at interest . .....:0.,. 2,619,362 66 


“ Interest accrued, Premiums de- 
ferred and in transit and Sun- 
GIES nadigcbbi Rode engoordcuas 2,973,169 98 


$118,806,851 88 


I have carefully examined tae foregoing statement and find the same to be correct. 


A. N. WATERHOUSE, Auditor. 


From the Surplus above stated a dividend will be apportioned as usual. 


Year. Wena 

destin Ati nek $34,681,420... ....---. 
TES ead scceccon CSUN) 

AB86 i. Sees 5658521719 saree 
1887.00.02. SH an ggvasyiage tte eile 


New YORK, January 25, 1888. 


Risks { 
Outstanding. Surplus. 
Sok BREE PES) Gods cuocanenaoe $4,743,771 
ies BERING s cae 51012,634 
shoag) BERREUNOUR) ococccusen cos 5,643,568 
TIT) aerfeagtoas, 2212 212°.211 6leaa’aae 


ROBERT A. GRANNISS, Vice-President. 


ISAAC F. LLOYD, 2d Vice-President. 


WILLIAM J. EASTON, Secretary. 
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S. Van RENSSELAER CruGER, | JNO.W. AUCHINCLOssS, 
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LONGMANS, 


A Course of Lectures on Elec- 
tricity. 

Delivered before the Society of Arts. 

Forses, M.A., F.R.S. (L. 


M.S.T.E. and E., Assoc. Inst. 
$1.50. 


By GEORGE 
and E.), F.R.A.S., 
C.E. Crown 8vo, 


II. 
Biographies of Words and the 
Home of the Aryas. 


By F. Max Mutver. Crown 8vo, cloth, $2.00. 


II. 


Papers Literary, Scientific, etc. 


By the late FLEEMING JENKIN, F.R.S., LL.D., Profes- 
sor of Engineering in the University of Edinburgh. 
Edited by Sidney Colvin, M.A., and J. A. Ewing, 
F.R.S., with a Memoir by Rogertr Louis STEVEN- 
son. In two volumes, 
8vo, cloth, $10.50. 


with portraits and diagrams. 
IV. 
Modern Theories of Chemistry. 


By Dr. Loruar Meyer, Professor of Chemistry in the 
University of Tubingen, Translated from the Ger- 
man (sth edition) by P. Phillips Bedson, D.Sc. 
(Lond.), B.Sc. (Vict.), F.C.S., Professor of Chemistry 


in the Durham College of Science, Newcastle-upon- 
Tyne, and W. Carleton Williams, B.Sc., F.C.S., Pro- 
fessor of Chemistry in the Firth College, Sheffield. 
8vo, cloth, $5.50. 


For sale by all booksellers. 


GREEN & COS NEW BOOKS. 


Astronomy for S Aimareune : 


A Practical Manual of Telescopic Research in all Lati- 
tudes adapted to the Powers of Moderate Instruments. 
Edited by J. A. Westwoo VER, with the assis- 
tance of T. W. Backhous: 
ham, M.A., F.R.A.S., J. Ra 
F. Denning, F.R.A.S., T. Gw 
W. S. Franks, F.R.A,S., J. E. 
F.R.A.S., Sir Howard Grubb, F.R.S., 
W. Maunder, F.R.A.S., and others. 
Crown 8vo, cloth, $2.25. 


Viz 
Early Adventures in Persia, 
Susiana, and Babylonia. 


Including a residence among the Bakhtiyari and other 
wild tribes, before the discovery of Mixevah. By Sir 
Henry Layarp, G.C.B., author of ‘ Ninevah and its 
Remains,’ etc. In two volumes, 8vo, cloth, with col- 
ored frontispiece and illustrations and maps, $7.50. 

“A stirring record of adventure.”—N. V. Tribune. 


Illus 


P from the merely instructive point of view 
Sir Henry Layard’s new book is a welcome addition to 
the literature of travel. It abounds with interest. 
It is indeed a charmingly told story of genuine adven- 
ture in one of the most interesting regions of 
the world.”—Londox Times. 

‘““Full of attraction to alarge circle of readers and 
students.”’—A thene@une. 


VIL. 
An Inquiry into Socialism. 


By Tuomas Kirkup, author of the article ‘t Socialism ”’ 


in the ‘ Encyclopedia Britannica.’ Crown 8yo, $1.50. 


Sent on receipt of price by the publisher. 


WE advise the careful reading and study of this 
work for ‘an inquiry into Socialism.’ Amid a flood of 
books on this subject it is by long odds the best.””—JV. 
VY. Times. 

pale (2 A well-written book, and it gives in a small 
compass a clear and interesting account of a subject 
which is much talked of, but little understood.” —Zzter- 
ary World (London). 


VIII. 
Picturesque New Guinea. 


With an Historical Introduction and Supplementary 
Chapters on the Manners and Customs of the Papuans. 
By J. W. Linpt, F.R.G.S. With 50 full-page Photo- 
graphic Illustrations reproduced by the Autotype 
Company, strongly mounted on guards. 
$15.00. 


Crown 4to, 


A Handbook for Steam Users. 


Being Rules for Engine Drivers and Boiler Attendants, 
with Notes on Steam Engine and Boiler Management 
and Steam Boiler Explosions. By M. Powis Bate, 
M.I.M.E., A.M.I.C.E. Author of ‘ Wood-working 
Machinery,’ ‘Saw-mills,’ ‘Stone-working Machinery,’ 
‘Steam and Machinery Management,’ &c. 12mo, 80 
cents. 


Scott. — Weather Charts and 


Storm warnings. 


By Rosert H. Scott, M.A., F.R.S., Secretary to the 
Meteorological Council. With numerous Illustra- 
tions. Third Edition, Revised and Enlarged. Crown 
8vo, $2.00. 


LONGMANS, GREEN & CO., 15 East Sixteenth Street, 


New York. 
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(PROFESSOR WANTED.— Wanted in the Uni- 
versity of Toronto for the opening of the University 
year, 1888—’89 in October, a Professor of Political Science. 
His special sub-departments would be political economy, 
comparative politics, history and international law ; sal- 
ary $2,500 per annum. Address Geo. W. Ross, Minister 
of Education (Ontario), Toronto, Canada. 


VVVAN TED. — Old numbers of the AMERICAN 

FOURNAL OF SCIENCE. Address, with 
particulars, ‘‘C,’’ Academy of Natural Sciences, Phila- 
delphia. m 


LITHOLOGICAL 
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‘ Ns 
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of Foot Power Machinery for 
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workshop — wood or metal 
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BARNES CO, 

No. 638 Ruby St., 
Rockford, Ill. 
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Chicago, publish the Handbook of Volapik, 


Volapuk. 
by Chas. E. Sprague, $1 00, and an 4 bridged Grammar 
of Volapik, by Wrof. Kerckhoffs, adapted to the use of 
English-speaking people by Karl Dornbusch. 20 cents. 
Mailed on receipt of price. 
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SCIENCE ts sent free to those who advertise in it, 
as long as advertisement continues. 


A TEMPORARY BINDER 


for Sczence is now ready, and will be mailed 
postpaid on receipt of price. 
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FRIDAY, FEBRUARY to, 1888. 


THE ANNUAL REPORT of the New York State Department of 
Public Instruction has been laid before the Legislature by Superin- 
tendent Draper. It contains some very interesting statistics and 
observations. It appears that the department expended during the 
year, $14,461,774.94, and this sum does not include the payment to 
Cornell University, the expenses of the regents, or the appropria- 
tions to academies; so’that even this enormous sum does not fully 
represent the State expenditure for common schools. Over 31,000 
teachers were employed, and only 5,821 of them were males. The 
average annual salary of a teacher is, in the cities, $687.12; in the 
towns, $262.44. The number of children of school age was 1,763,- 
115, and the total enrolment was 1,037,812. The average attend- 
ance was only 625,610. The superintendent points out that the 
uneducated class is increasing, and that the attendance in the 
schools does not keep pace with the growth of the population. 
The shortcomings of the present compulsory Education Act are 
pointed out, and some excellent suggestions are offered as to the 
best way to remedy the difficulty. On the subject of manual train- 
ing, Mr. Draper seems to be conservative, but still open-minded, 
and ready to recommend whatever is proven to be desirable. He 
says, “There has been much discussion during the year relative to 
the introduction of manual training as a regular branch of public- 
school work; and several cities, notably New York and Albany, 
have undertaken a thorough trial of the experiment. It is much to 
be hoped that it may prove a wise undertaking. There will hardly 
be two opinions as to the advantages of industrial training, but it 
must be demonstrated, upon actual trial, that it can be made a 
part of our common-school work with advantage to pupils, without 
detracting from the old-fashioned and essential work, . . . before 
it should be generally taken in hand by the school authorities. 
The experiments which have been entered upon will be watched 
with much interest. The test will be a severe one, but it must be 
met successfully, by a trial in good faith, before the already over- 
full courses of study in the schools should everywhere be opened to 
admit what is commonly called industrial training. There is a 
common misapprehension in this connection. Manual training 
need not be confined to carpentry work with boys, or making aprons 
and dresses with girls. Free-hand or industrial drawing may train 
the hand and the eye more effectually than handling a saw or a 
needle. It is easily taught, it is inexpensive, and it is practicable. 
It is the best possible preparation for further manual work. Every 
school in the State may undertake this without difficulty, and with 
good promise of excellent results, and then safely wait for the ver- 
dict of those who are further experimenting upon the subject... . 
The mission of the public schools is to best prepare the greatest 
possible number of children for the activities of life, for social and 
industrial relations, and for the responsibilities of citizenship under 
such a government as ours. The few must not be favored at the 
expense of the many. The beginners must have the most care and 
the best work. What is done must be practical. A philosophy is 
of small use unless it materializes. Children must be evenly edu- 
cated in all directions. Just what shall be taught in detail, must 
depend upon what, in a practical way, promotes the end for which 
the schools are maintained at public and general expense.’ After 
a survey of the field of educational work, Mr. Draper is able to ex- 
press a favorable judgment on what is being done, and concludes 
thus; ‘There seems to be unmistakable promise of an educational 
re-organization and revival in this State. Public occurrences during 


the year have forced the subject upon the attention of the people. 
Our supervisory officers and teachers are coming more and more 
to realize the importance, as they are striving more and more ear- 
nestly to accomplish the organization of a comprehensive, symmet- 
rical, and harmonious State educational system, in which the dis- 
trict schools, the union schools, the high schools, the academies, 
the normal schools, and the colleges and universities, shall have 
their appropriate place, and shall not rival or antagonize, but ar- 
range their courses of instruction so as to support and supplement 
each other, and work intelligently together for a common and 
beneficent purpose. The fact must be hailed with universal and 
unfeigned satisfaction among all our people. The promise must 
become a realization, if our magnificent commonwealth would 
maintain her foremost position in the sisterhood of States.” 


THE DEATH PENALTY. 


Ir will be remembered that the Legislature of the State of New 
York in 1886 passed an act providing forthe appointment of a com- 
mission “‘ to investigate and report at an early date the most humane 
and practical method known to modern science of carrying into effect 
the sentence of death in capital cases.’ The commission, consist- 
ing of Elbridge T. Gerry, Matthew Hale, and Alfred P. Southwick, 
has just made its report to the Legislature. Immediately after its 
appointment, the commission met, and carefully considered the gen- 
eral outlines of the subject, and also examined the entire criminal 
law, from its earliest history down to the present time, as to the 
principles upon which the infliction of capital punishment was 
based, the methods of execution and the reasons therefor; and in 
its report, which consists of a pamphlet of one hundred pages, 
it gives a history of the law, beginning with that of Moses. Let- 
ters were sent to sheriffs, physicians, and judges, requesting their 
opinions as to the present modes of punishment, and inviting sug- 
gestions. To these letters two hundred answers were received, 
and, after their perusal and a careful study, the commission decided 
that electricity was the best means for effecting capital punish- 
ment. 

The advantages claimed for electricity are, that death is instan- 
taneous upon its application, and that resuscitation is impossible. 
For the administration of electricity toa criminal, all that would be 
essential would be a chair with a head and foot rest, in which the 
condemned could be seated ina semi-reclining position. One elec- 
trode would be connected with the head-rest, and the other with 
the foot-rest, which would consist of a metal plate. ‘The expense 
of such a chair would not exceed fifty dollars. If the current of 
electricity is supplied from the electric-light wires, there would be 
but slight expense incurred to make the connection from the chair 
with the wires on the outside. An independent application would 
cost between two hundred and fifty and five hundred dollars. 

The commission concludes its report with the following recom- 
mendations: that the death penalty must be inflicted by causing 
to pass through the body of the convict a current of electricity of 
sufficient intensity to cause death, and the application of the current 
must be continued until the convict is dead. The execution must 
take place within the walls of the State prison designated in the 
warrant, or within the yard or enclosure adjoining. It shall be the 
duty of the warden to be present at the execution, and to invite the 
presence of a justice of the Supreme Court, the district attorney, 
and sheriff of the county in which the conviction was had, together 
with two physicians and twelve reputable citizens. Besides one, 
or, at most, two clergymen, and seven assistants or deputy-sheriffs, 
no persons other than those mentioned shall be permitted to be 
present. Immediately after the execution, a post-mortem examina- 
tion of the body of the convict shall be made by the physicians 
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present at the execution, and their report in writing, stating the 
nature of the examination made by them, shall be annexed to the 
certificate, signed by all the persons witnessing the execution, that 
the sentence was duly carried into effect in accordance with the 
requirements of the law. After the post-mortem examination, the 
body shall be delivered by the warden, for the purposes of dissec- 
tion, to some public hospital or incorporated medical college within 
the State ; or the body may be interred in the graveyard or ceme- 
tery attached to the prison, with a sufficient quantity of quicklime 
to promptly consume it. In no case shall the remains be delivered 
to any relative or friend; and no account of the details of any such 
execution, beyond the statement of the fact that the convict was, 
on the day in question, duly executed according to law at the prison, 
shall be published in any newspaper. 


EXPLORATIONS IN THE DOMINION OF CANADA, 1886. 


THE government of the Dominion of Canada, as well as those of 
the several provinces, are actively engaged in explorations and surveys, 
and a large amount of material is continuously being added to our 
knowledge of British North America. In the year 1886 work was 
in progress in all parts of the Dominion. 

In British Columbia Mr. A. Bowman continued his explorations 
in the Cariboo district. He left Victoria on the 23d of June, ac- 
companied by Mr. James McEvoy as geographical assistant, and 
on July 3 the party was ready to start into the field. While in 
1885 the roads and trails were measured, and the centrally situated 
mountains were occupied as triangulation stations, geological re- 
searches being subordinate to geography, in 1886 great attention 
was paid to geology. The Goose Creek Mountains and the Selkirk 
Range, where there are no trails, were traversed with shoulder- 
packs, relying on the rifle to a considerable extent for supplies. A 
micrometer measurement of the great Quesnel Lake was carried 
out, with the aid of alarge Chinese boat andan Indian canoe. Bear 
and Swamp River Mountains and the Dragon Creek Mountains were 
ascended with a single pack-horse, relying on the axe for progress, 
instead of a trail. The geographical work was completed by occu- 
pying with the transit all the necessary outlying stations, and by 
measuring with the steel tape two independent base-lines, which 
will be used as the foundation of the whole of the work. 

Farther east, in the Rocky Mountains, Mr. R. G. McConnell has 
continued previous work in the vicinity of the Canadian Pacific 
Railway. Work was commenced on the 24th of May, at the gap of 
the Bow River, and during the course of the summer all the sub- 
ordinate ranges lying between that point and Gold City were 
ascended and examined. Although the work was principally geo- 
logical, our knowledge of the topography of the region was consid- 
erably increased, a number of sketches and cross-bearings having 
been taken from the summits of most of the mountains ascended. 

In the district between the Bow and the North Saskatchewan 
Rivers, J. O. Tyrrell and D. B. Dowling were exploring. Here 
geology was also the prime object of the expedition; but inciden- 
tally the limits of prairie and wooded country in that district have 
been determined, and careful barometric readings have been taken 
at numerous points throughout the area examined, in order to lay 
down on the map approximate contour-lines. 

A. C. Lawson continued his researches on the country east of the 
Lake of the Woods, principally mapping Rainy Lake and the ad- 
jacent territory. The main achievement of the season of 1886 was 
the connection of the township surveys on Rainy River by way of 
the Manitou canoe route with the Canadian Pacific Railway, and 
of the canoe route from Lake of the Woods to Rainy Lake. 

Of great importance is A. P. Low’s and J. M. Macoun’s survey 
of Berens River and Deer Lake. On the 28th of May the mouth 
of Berens River, on Lake Winnipeg, was reached. Here, having 
purchased canoes, the season’s work was commenced. From its 
mouth the Berens River was found to trend for one hundred and 
two miles south of east to Family Lake. Throughout this distance 
its course is broken by numerous small falls. At Family Lake the 
river bends sharply to the north, and the survey line runs in a 
slightly north-of-east direction to the height of land, passing 
through several lakes. Here the party reached Severn River by a 
short portage, and followed the stream in a north-east course. On 
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the 19th of June, Deer Lake, which was in part surveyed by Coch- 
rane in 1882, was reached. Descending its outlet for one hundred 
and seventy-five miles, another large lake was reached, the shores 
of which were covered with a fair growth of timber. This is called 
Favorable Lake. Following the river, running out of it for one 
hundred miles, a larger lake, called Sandy Lake, was entered. Af- 
ter one hundred and fifty miles more, Severn Lake was reached, 
whence the party proceeded to the Hudson Bay post on Trout 
Lake, and down Fawn and Severn Rivers to Fort Severn on Hud- 
son Bay. The party then proceeded along the coast to York Fac- 
tory, and returned, ascending the Hayes River route, to Norway 
House. ) 

Another extensive journey was accomplished by Dr. Robert 
Bell. After a brief visit to Manitoulin Island, he went to Sault Ste. 
Marie, where he hired six voyagewrs for his northern exploration. 
These, and the outfit of the expedition, were conveyed to Wabi- 
goon Tank, on the Canadian Pacific Railway, and hence trans- 
ported over a portage to Sandy Lake, from which the expedition 
was to start. Leaving the portage on the 6th of July, the general 
course of the route was north-eastward towards Cape Henrietta 
Maria, on Hudson Bay. The party first proceeded to Lonely Lake 
by way of Minnetakie Lake and its outlet. Having descended the 
upper part.of the Albany River, Bell crossed the country north- 
ward to the Attawapishkat River, which he descended to the sea. 
Then he coasted southward on the west side of James Bay until 
the Albany River was reached. He ascended this river, and its 
tributary the Kenogamin River, to its source, whence he reached 
the Canadian Pacific Railway. The whole course from Long Lake 
to the junction of Albany and Kenogamin Rivers, with the excep- 
tion of the coast of James Bay, was surveyed. The distances were 
ascertained by a boat’s log, or by the time occupied in traversing 
them at a known speed, while the bearings were taken by compass. 
Observations for latitude were made almost every day, and the 
variation of the compass was also frequently ascertained. 

The following part of Dr. Bell’s description of his journey is of 
general interest, as it contains much new information : — 

“On arriving at the Attawapishkat, I left my stores and large 
canoe in charge of one man on an island which I called Nolin’s Is- 
land, and proceeded with the other men to examine the upward 
course of the larger stream for some distance previous to descend- 
ing it to the sea. At about eleven miles above Nolin’s Island we 
reached the lowermost lake of the Attawapishkat, which, the In- 
dians informed me, bears the same name as the river itself. It lies 
diagonally across the course of the river, and has a length of about 
nine miles from south-west to north-east by four miles from south- 
east to north-west. Two miles above Attawapishkat Lake we en- 
tered a beautiful lake of much larger size, which, having as yet no 
distinctive name, I propose to call Lake Lansdowne, in nonor of 
the governor-general of the Dominion. This lake proved to meas- 
ure about thirteen miles from south-east to north-west by about 
ten miles from south-west to north-east, and it is the largest sheet 
of water connected with the river. It contains many large islands, 
and is much indented with bays. The surrounding country is more 
or less undulating and hilly, and thus affords a pleasing contrast to 
the level and monotonous character of nearly all the rest of the 
region explored during the season. The commencement of the 
upward continuation of the Attawapishkat River is found in the 
south-western bay of Lake Lansdowne. This part of the river is 
described by the Indians as being broad, having, for the most part, 
a sluggish current, and expanding occasionally into small lakes. 

“The Attawapishkat River proved to be somewhat smaller than 
the Albany, which is not far from the size of the Ottawa above the 
capital. It descends at an almost uniform rate all the way from Lake 
Lansdowne to the sea, —a distance of several hundreds of miles. 
In this distance we did not require to make a single portage, and, 
from the description of the river above the lake, it would appear to 
be navigable without portages almost to its source, which has prob- 
ably an elevation of more than one thousand feet above the sea, 
Where it flows over the limestone country it is broader and shal- 
lower than in the higher parts of its course. 

“The seacoast between the Attawapishkat and Albany Rivers 
is very low and uniform in outline, and without indentations» The 
water is so shallow that we could touch the bottom with our canoe- 
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paddles at from half a mile to one mile from the shore. In order to 
pass the bowldery reefs, which extend from the shore north of the 
Albany, we were obliged to go so far out from the land that the 
tops of the trees were barely visible at the highest places. 

“ A careful track-survey of the Albany was made from its mouth 
to The Forks, which, with that of the upper part, also made during 
this season, when plotted, will enable me to map the whole course of 
this river, an actual survey of the intermediate portion having been 
made by myself in 1870. This river possesses additional impor- 
tance from the fact of its constituting part of the northern boundary 
of the Province of Ontario.” 

Dr. Bell’s assistants, Messrs. Macmillan and Murray, made a 
track-survey of part of the Albany River, leaving Bell’s party at the 
lowest point reached by him on the Albany River. 

E. Coste completed, with the assistance of J. White,a map of the 
Madoc and Marmora region, Ontario. We can only mention the 
surveys of R. W. Ells in the Eastern Townships, near the bound- 
ary of Maine, and L. W. Bailey’s and R. Chalmers’s work in New 
Brunswick. 

Of no less importance are the surveys of the technical branch of 
the Department of the Interior, under the direction of the surveyor- 
general, Capt. E. Deville. A number of surveys were made near 
the Canadian Pacific Railway. Otto J. Klotz was put in charge of 
the survey of the Canadian Pacific Railway from the summit of the 
Rocky Mountains to Revelstoke on the Columbia River. In his re- 
port will be found an interesting table of elevations of mountain- 
peaks and a description of the country adjacent to that part of the 
railway. William Ogilvie was engaged in astronomical observa- 
tions for determining the longitude of Kamloops. J. J. McArthur 
made an important topographical survey of those regions adjacent 
to the Pacific Railway which were not explored by Dr. G. M. Daw- 
son on his reconnaissances of the Rocky Mountains. Fred. W. Wil- 
kins was put in charge of an exploratory survey of Lake Winnipeg, of 
which he made a complete circuit. He gives the length of the lake 
as two hundred and seventy miles, its width ranging from two to 
sixty miles. He describes the lake as shallow, rough, and stormy, 
and navigation as extremely difficult and dangerous. The east 
coast is studded with reefs, rocks, and rocky shoals. The west 
coast, though having deep water in some places, is also very shal- 
low, but its coasts are sandy and muddy. Besides this, numerous 
township and road surveys were made. 

In 1885 the country adjacent to the Banff Hot Springs on the 
Pacific Railway was reserved for public use, and during the last 
year it has been surveyed, and roads are constructing which will 
make accessible the numerous sights of this Canadian National 
Park. In addition to the reservations at Banff, four mountain parks 
were reserved in 1886, — Mount Stephen and its environment, 
Mount Sir Donald, taking in the famous loop of the railway, Eagle 
Pass, and the amphitheatre at the summit of the Selkirk Mountains. 

The Department of Marine was not less active in exploring the 
little-known parts of the Dominion. We reported on the third 
Hudson Bay expedition, under Lieut. A. Gordon, in No. 252 of 
Sczence. Commander J. G. Boulton was actively engaged in car- 
rying on his surveys in Georgian Bay and North Channel, the re- 
sults of which are published in charts of the British Admiralty, and 
in the ‘Georgian Bay and North Channel Pilot,’ which contains 
much interesting information on those waters. 

The Indian Department was engaged in surveying and laying 
out reserves for various tribes, but principally for those of British 
Columbia ; and the descriptions of the reserve commissioners are 
of some interest. 

The provincial government were busily engaged in extending the 
surveys of the crown lands. The reports and descriptions of the 
provincial land surveyors abound with information on the town- 
ships they surveyed and divided, and we can only point out a few 
of the more important reconnaissances of outlying regions. In the 
Province of Ontario, A. Niven surveyed the outlines of seven town- 
ships adjacent to Lake Temiscamingue, in the Nipissing district. 
He found nearly the whole of the outline to be good farming land, 
the country level and free from stone. Another reconnaissance was 
made between Rainy Lake and the 4oth parallel, from which it 
appears that most of the country is rough and broken, with occa- 
sional valleys of good land. 
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In the Province of Quebec, W. A. Ashe madé a survey of the 
Temiscamingue region, and his report on this country agrees with 
that of A, Niven, who surveyed those parts belonging to Ontario. 
C. E, Forgues visited the numerous streams emptying on the north- 
ern coast of the Gulf of St. Lawrence, and found that they yield a 
considerable amount of salmon. 

The exploration and colonization of the outlying districts, which 
were considered of no value whatever a short time ago, are progress- 
ing rapidly. Railways and colonization roads are being built and 
pushed forward in all parts of the country, and the newly opened 
districts becoming rapidly settled. 

As our knowledge of Canada makes rapid progress, so the sci- 
ence of geography has been gaining many friends, and geographi- 
cal problems are discussed by many societies. It is the subject of 
many papers read before the Royal Society of Canada; and among 
them, Capt. E. Deville’s paper on the best projection for maps of the 
Dominion of Canada takes a prominent place. The Geographical 
Society of Quebec publishes in its Transactions a considerable 
amount of interesting information, and the associations of the 
Dominion Land Surveyors and those of the Provincial Land Sur- 
veyors of Ontario discuss many matters of geographical interest in 
their annual reports. Dr. F. Boas. 


MENTAL SCIENCE. 
What the Will Effects. 


UNDER this head Professor James (Scrzbner’s Magazine, Febru- 
ary, 1888) discusses the processes of voluntary action from the 
point of view of the ‘new psychology.’ The discussion is in so 
many respects characteristic of the rejuvenating interest with which 
this point of view invests the topics that have always occupied the 
thoughts of reflecting people, that a somewhat full account of the 
article will be given below, in the hope of inducing those interested 
in this science to read the original. 

The point of advance in the ‘new psychology" of the will that 
Professor James regards as of most value is its reference of all ac- 
tivity to the type of reflex action. The steps between the applica- 
tion of the stimulus and the accomplishment of the re-action may 
be short and simple, or they may be long and intricate. I may 
wink instantaneously at a threatened blow, or I may take a long 
time in deliberating how to act upon the receipt of a momentous 
letter. In either case the psychic process, which in the most highly 
developed form becomes conscious thought, is regarded as a means 
towards an end,—the action, the conduct. Life is an adjust- 
ment to the environment, and the new environment is ever develop- 
ing in complexity and variability of the adjustments that it makes 
necessary. A certain kind of these adjustments are usually singled 
out for separate treatment under the term ‘ voluntary actions ;’ but 
the doctrine now generally accepted is that this class of acts has 
been evolved from the involuntary acts. The distinction is one of 
degree of complexity and other characteristics, important among 
which is the characteristic that in the voluntary action the act is 
foreseen, the idea precedes its execution, while in the involuntary 
mode of action the act, though perhaps foreseen as a result of re- 
membered experience, takes place not in obedience to this foresight, 
but “we know what we are going to do only after we have done it.” 
From this it follows that no act can be voluntary the first time it is 
performed. ‘Until we have done it at least once, we can have no 
idea of what sort of a thing it is like, and do not know in what 
direction to set our will to bring it about.” If one attempts to 
move his ear, the great difficulty is to know what sort of an effort 
to make, and what is lacking is the remembrance of the feeling of a 
moving ear. This is the mental material out of which the motion 
is generated, and the way to proceed is to move the ear passively 
until we have a tolerably clear idea of the feeling of the ear when 
it moves, and then attempt to reproduce this feeling. We teach 
children to write by holding their hands in the proper position, until 
they know how it feels; and so, in general, unless we have a guide 
to direct us in the kind of effort we ought to make to secure the 
desired end, we must more or less trust toa chance success. There 
is no abstract willing into the void, and without a memory there 
could be no will. All our most elaborate acts of will depend for 
their execution on certain physiological co-ordinations, which, in 
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turn, have been evolved in one way or another from the instinctive 
expressions of our automatic life. 

This idea of the intended action is not only necessary for the 
will: it is a sufficient incentive to it. The class of action to 
which Carpenter gave the name ‘ideo-motor’ is really the type of 
action. To this class belong such movements as those concerned 
in picking a pin from the floor while talking, or in scribbling with 
a pencil, or absent-mindedly taking nuts and raisins from the dish 
during an after-dinner chat. The deliberate eating is over, but the 
idea of eating as excited by the sight of the dish, “not meeting 
with any express contradiction, fatally passes over into action.” It 
needs for this no separate faz of the will: it is enough that no pos- 
itively hindering idea should be there. The familiar dialogue of 
ideas that takes place when we have the ordeal of rising on a cold 
morning before us, illustrates the mental process admirably. We 
think how late it is getting, how much we have to do, how shameful 
itis to waste time in this fashion, and yet we remain passive and 
comfortable, allowing the resolution to fade away every time it 
seems about to pass into effect. How do we ever get up in such a 
case? ‘We suddenly find that we have got up. A fortunate lapse 
of consciousness occurs : we forget both the warmth and the cold ; 
we fall into some revery connected with the day’s life, in the course 
of which the idea flashes across us, ‘ Halloo! I must lie here no 
longer,’ — an idea which at that lucky instant awakens no contra- 
dictory or paralyzing suggestions, and consequently produces im- 
mediately its appropriate motor effects.” In general, ‘the sole 
known cause for the execution of a movement is the bare idea of the 
movement’s execution, and, if the idea occurs to a mind empty of other 
ideas, the movement will fatally and infallibly take place.” The hyp- 
notic subject well illustrates this principle, for it is just because his 
mind is empty of other ideas that he acts out so promptly and auto- 
matically any and every suggestion of the hypnotizer. Normally 
the mind is full of a host of ideas, and, if they harmonize with the 
idea that is to lead to action, they will re-enforce and quicken the 
act: if they conflict with it, they delay it or may prevent its realiza- 
tion altogether. Had we simply called up the idea, ‘ we have eaten 
enough,’ this would have been sufficient to check the raising of the 
hand towards the confectionery on the table. This fact of one 
brain-process interfering with another, physiology terms ‘ inhibi- 
tion,’ and sees in it no more (and also no less) a mystery than in 
the fact of stimulation itself. The reason, then, why, with a con- 
stant stream of thought passing through one’s mind from morning 
till night, there are so few that lead to action, is because the vari- 
ous things thought of at once meet with contradictory thoughts, 
and do not conspire with the action. ‘They are not consented to. 
‘Consent,’ in short, is a word which describes most of our activity 
far more accurately than ‘ volition’ does.” The volition would quite 
as often consist in refusing this consent. The lack of power to re- 
fuse this consent, to call up the contradictory ideas with sufficient 
vividness, is what characterizes the slave to passion. The drunk- 
ard finds himself preparing to drink at the sight of every bottle and 
glass, not because he does not realize the consequences of his act, 
but because he does not refuse his consent to it. ‘This is why 
volcanic natures like the Mahomets, the Luthers, and the Bona- 
partes, are usually fatalists. They find themselves bursting into 
action with an energy at which they are themselves astonished, as 
if some god or demon had released a spring.” 

Having thus considered involuntary actions, and the action fol- 
lowing upon the volition of consent, there remains the most highly 
evolved type of actions, such as depend upon the volition of effort. 
The ‘ new psychology ’ naturally rejects the notion that the will is 
an outside force exerting its influence upon conduct in a very remote 
and contra-physical manner, and regards the will as bound down 
by the conditions of nerve-cell and muscle quite as much as are the 
simpler acts of a sentient being. The effort does not supplant the 
ideas: it simply enables us to hold them fast, so that they may be- 
come vivid enough to make the physical machine obey. When 
laboring under a passion, the difficulty in acting rationally is not a 
physical one. It is as easy, physiologically considered, to perform 
the movements that lead to the fleeing from temptation as those 
that yield to it. The difficulty is a mental one. It is the difficulty 
of getting the idea of the rational conduct to stay before the mind 
at all. The effect of a strong emotional state is to shut out all 
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ideas that do not harmonize with the satisfaction of the emotion. 
All others are hushed, and allowed no audience. “The cooling 
advice which we get from others when the fever-fit is on us is the 
most jarring and exasperating thing in life.” If the rational ideas 
can ever get a hearing, the crisis is past; for with the new ideas 
come new tendencies to action, that lead away from passion, and so 
avert the evil. The strain of the will consists in the keeping the 
attention fixed on such ideas as the better conscience knows to be 
warranted, and in keeping down the conflicting notions. ‘Consent 
to the idea’s undivided presence, — this is the effort’s sole achieye- 
ment: its only function is to get this feeling of consent into the 
mind.” And from this view, it is as good a case of willing if I give 
my consent to the table’s moving as to the movement of my own 
legs. In the one case the consent is so connected with a nervous 
system (which connection itself is liable to disturbance by disease), 
that the act follows from the consent: in the other no such con- 
nection exists. In principle the two cases do not differ: the men- 
tal prerequisite of the willed action is present. 

The moral effort, then, that we have constantly to perform in 
life, is the overcoming of the resistance which certain ideas offer to 
being attended to at all. The resistance may be internal, as the 
uncongeniality of the task; or external, as conflicting with the 
mood of the mind at the moment: for example, the thought of to- 
morrow’s task while enjoying one’s self at an evening’s entertain- 
ment. We almost involuntarily decide not to think of that, and so 
frighten the spectre away. But the moral act is the attending to 
the thought under such circumstances, until it results in action. 
And the free-will controversy from this point of view resolves itself 
into the amount of effort that it is possible to put forth in the way 
of holding an unwelcome idea in the mind. 

The answer to the question, ‘ What happens when we exert our 
will?’ is, according to Professor James, that ‘we simply fill our 
mind with an idea which, but for our effort, would slip away.’ 
This at once opens up a host of ethical considerations which are 
treated not in the usual manner of omitting the really difficult points 
and dwelling upon the easy ones, but by manfully facing the real 
question. A few citations must suffice to suggest the tone of the 
view which the article upholds. The first lesson drawn from the 
psychology of the will is that “the will has as much to do with 
our beliefs and faiths as with our movements. It is, in fact, only 
in consequence of a faith that our movements themselves ensue. 
We think of a movement, and say, ‘ Let it ensue. So far as weare 
concerned, let it be part of reality.’ This is all that our mind can 
do: physical nature must do the rest.” This is the method of at- 
taining a belief: we let our mind fill with it, and drive other thoughts 
out of the field. Were the problems of life perfectly simple, and 
the lessons that nature teaches perfectly clear and unambiguous, 
there would be no great difficulty in selecting a view and adhering 
to it. ‘But these ostrich-like attitudes are both of them [i.e., that 
of the dogmatic spiritualist and the dogmatic materialist] getting 
harder than ever to maintain.” ‘So long as our mind is assailed 
in two such different ways, it is quite idle to talk of its being pas- 
sive and will-less until the objective truths shall have written them- 
selves down. They write down no messages which are both cohe- 
rent and universal.” Look at the men who at the present day feel 
life on all its sides, and yet who are incapable of volition in intel- 
lectual affairs, and imagine that there ought to be some sort of 
truth with which they can remain in passive equilibrium. Their 
feelings make them shiver at the materialistic facts, while their loy- 
alty to science makes them dread to be dupes of their feelings. 
«But the men of will do not let ‘I dare not’ wait upon ‘I would’ 
in any such sorry fashion. They choose their attitude, and know 
that the facing of its difficulties shall remain a permanent portion 
of their task.” ‘No more in the theoretic than in the practical 
sphere do we care for, or go for help to, those who have no head 
for risks, or sense for living on the perilous edge.” 

A STUDY OF HypNortisM. — In the current number of the /Vor¢h 
American Review, Dr, Gilles de la Tourrette, a pupil of Charcot, 
gives an account of the views of the several varieties of hypnotic 
sleep which the French school have developed. While the article 
gives nothing that is new, it is a convenient and authoritative ex- 
position of the work that has occupied so much of the attention of 
the workers at the ‘ Salpétriére.’ 
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HEALTH MATTERS. 


THE THERMAL DEATH-POINT OF BACTERIA.— Dr. George 
M. Sternberg, U.S.A., the well-known bacteriologist, has been for 
some time experimenting on the thermal death-point of pathogenic 
micro-organisms. He has published his results in the Ammerzcan 
Journal of the Medical Sctences. All the tests were made with 
moist heat, ten minutes being the time of exposure to the given 
temperature. The absence of growth after eight or ten days is 
regarded by Dr. Sternberg as evidence that the vitality of the test- 
organism has been destroyed by the temperature to which it was ex- 
posed. No attempt has been made to fix the thermal death-point 
within narrower limits than 2° C., and the lowest temperature is given 
which has been found, in the experiments made, to destroy all of the 
organisms in the material subjected to the test. No doubt more ex- 
tended experiments would result, in some instances, in a reduction 
of the temperature given as the thermal death-point for a degree 
or more; but the results as stated are sufficiently accurate for all 
practical purposes, and permit us to draw some general conclusions : 
(a) the temperature required to destroy the vitality of pathogenic 
organisms varies for different organisms; (4) in the absence of 
spores, the limits of variation are about 10° C. (18° F.); (¢) a tem- 
perature of 56° C. (132.8° F.) is fatal to the bacillus of anthrax, the 
bacillus of typhoid-fever, the bacillus of glanders, the spirillum of 
Asiatic cholera, the erysipelas coccus, to the virus of vaccinia, of 
rinderpest, of sheep-pox, and probably of several other infec- 
tious diseases ; (¢@) a temperature of 56° C. (132.8° F.) is fatal to 
all of the pathogenic and non-pathogenic organisms tested, in_the 
absence of spores (with the single exception of sarczza lutea, which, 
in one experiment, grew after exposure to this temperature) ; (e) a 
temperature of 100° C. (212° F.) maintained for five minutes de- 
stroys the spores of all pathogenic organisms tested ; (/) it is prob- 
able that some of the bacilli which are destroyed by a temperature 
of 60° C. form endogenous spores, which are also destroyed at this 
temperature. 


THE HERNDON SCARLET-FEVER EPIDEMIC. — During the past 
year Dr. Klein of England investigated an epidemic of scarlet-fever 
the origin of which he believed that he could trace to a herd of 
cows at Herndon. This investigation of Klein demonstrated that 
the affected animals were suffering from a disease which was com- 
municable to healthy ones, and also to man by inoculation. It was 
considered to be distinct from cow-pox; and the weight of evi- 
dence seemed to indicate that it was scarlet-fever, and that the milk 
from animals infected with the disease could communicate it to 
those who drank it. These conclusions of Klein’s have been pub- 
lished broadcast throughout the world, and have been generally ac- 
cepted. Since this report, the agricultural department of the privy 
council has authorized another expert, Professor Crookshank, to 
investigate the subject. He has done so, and has made his report. 
His conclusions differ entirely from those of Klein. He believes 
that the Herndon disease was not scarlet-fever, but cow-pox ; and 
of course the epidemic, or rather outbreak, of scarlet-fever near 
London had no connection whatever with the disease which af- 
fected the Herndon cows. Which of the two experts is correct, 
time alone can decide. Dr. Klein is not a novice in investigations 
of this kind, and is not likely to be led into such a serious error as 
the report of Crookshank would seem to indicate. Klein saw the 
affected cows at Herndon ; Crookshank did not, and based his opin- 
ion solely on the description of the disease as given by Klein and 
others. The result of the controversy will be watched with interest 
by the scientific world. 


CONTAGIOUSNESS OF LEPROSY. — The question of the con- 
tagiousness of leprosy has again been raised by the action of the 
board of health of Philadelphia in fining a physician one hundred 
dollars for not having reported two cases of that disease which 
were under his care. The editor of the Vew Vork Medical Jour- 
nal, in commenting on this subject, claims that there is a mass of 
incontrovertible evidence to be found in medical literature which 
ought to place its contagiousness beyond question. In the Sand- 
wich Islands the physicians believe strongly in its communicability, 
and a number of instances are given which confirm this belief. 
One of these is that of a Belgian priest who lived in the leper settle- 
ment for the purpose of nursing and otherwise caring for those who, 
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having the disease, were here isolated. The result is, that the 
priest himself is now a victim of the disease. The medical attend- 
ants of these outcasts will not go near them without having their 
hands protected by gloves. The editor of the journal quotes the 
opinions of other writers who agree with him in his views, and re- 
fers to the report of the English commission appointed by the 
Royal College of Physicians in 1867, which holds that leprosy is 
not contagious. He concludes by saying, ‘In the face of all this 
reliable evidence, a reasonable doubt can scarcely be entertained of 
the contagiousness of leprosy. In its power of contagion, leprosy 
may well be, as it often has been, compared to syphilis, and, like that 
disease, it is frequently contracted through sexual intercourse, and 
is also just as frequently transmitted to the offspring.” 


EXPLORATION AND TRAVEL. 


Stanley’s Expedition. 


Petermann's Mitteclungen gives a brief review of the events that 
have taken place in Central Africa since Stanley's departure from 
the camp at the Yambunga rapids on the Aruvimi. On the 2d of 
July, Stanley sent news from Mabode, on the Aruvimi, which was 
brought to Leopoldville by the steamer ‘Stanley.’ Since the be- 
ginning of July the steamer ‘Stanley’ has made only one trip to 
the Aruvimi. On the day of her return, Aug. 17, Major Barttelot, 
who commands the camp at Yambunga, had no news from Stanley. 
As Tippo-Tip had not sent the promised troops from Stanley Falls, 
Barttelot was not able to leave his camp and follow Stanley. After 
a thorough repair of the steamer, the ‘Stanley’ left Leopoldville 
on Nov. 15 for Bangala. After her return she will convey Captain 
van der Velde to Stanley Falls, where he will establish a new 
station near Tippo-Tip’s village. Therefore we may expect to hear 
of the events on the Upper Kongo towards March. 

Unfortunately the King of Uganda has again cut off the con- 
nection between Emin Pacha and Zanzibar, and the reason for his 
hostility is his fear of Stanley’s expedition. After the latter had 
left Zanzibar, the British consul-general had sent a letter to King 
Mwanga in order to inform him of the object of the expedition. 
This letter, which reached Uganda in June, fell into the hands of 
the Arabs, who were hostile to the Europeans who tried to suppress 
the slave-trade. They presented it to King Mwanga, and read it to 
him to suit their purpose. They said the letter informed the king 
of Stanley’s intention to attack the kingdom with an army of two 
thousand men in order to revenge Bishop Hannington’s death. 
The well-known missionary, Rev. Mr. Mackay, tried to disperse the 
king’s suspicion by informing him of the real contents of the letter ; 
but, as he was accused of being himself an ally of Stanley’s, he had 
to leave the country in which he had lived fornineyears. On Aug. 2 
he arrived at Msalala, on the south shore of the Victoria Nyanza, 
where the missionary Gordon had a station. The latter, who was 
agreeable to King Mwanga on account of his relationship to Gen- 
eral Gordon, went to Uganda. The king, however, still suspecting 
Stanley’s intentions, made war upon Kabrega, king of Unyoro, who, 
he feared, would join Stanley in order to gain his independence. 
The result of this war is not yet known. But in consequence of 
this war the messengers who were sent to Casati with letters of 
credit were prevented from reaching him. It will be remembered 
that two of Tippo-Tip’s men were sent in February of last year on 
this errand. They went from Zanzibar to Tabora, crossed Karag- 
we, and reached Kasinga, near the Muta Nsige, in the middle of 
May. They were, however, unable to enter Unyoro, as it was said 
that Mwanga had attacked the latter with an army of two hundred 
thousand men. Having staid two months in Kasinga, they re- 
turned to Zanzibar, their means having become exhausted. 

In December the news was received in Zanzibar that Stanley 
had reached Wadelai early in September, and that the passage 
from Mabode to the Nile was extremely difficult. The messenger 
who carried the report to Zanzibar was not despatched by Stanley, 
but learned the news from Arabian traders: therefore it is doubt- 
ful whether the report is true. The telegraph said some days ago 
that news had been received by Dr. Schweinfurth in Cairo, but this 
highly improbable report has been since denied by Schweinfurth 
himself. 
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ANTARCTIC REGIONS. — The British Government has refused 
the request of the Australian colonies to grant a subsidy to the 
proposed Antarctic expedition which was to be organized by a joint 
effort of the Australian colonies in case the British Government 
should support the undertaking. This decision will probably post- 
pone the resuming of Antarctic exploration for an indefinite time. 
Although it is not probable that results of great commercial value 
will be obtained by an expedition of this kind, the scientific objects 
are so great that this new delay must be greatly regretted. 


ELECTRICAL SCIENCE. 
Electricity directly from Heat. 


ATTEMPTS to generate electric currents, by utilizing the fact that - 


magnetic metals lose their magnetic properties when sufficiently 
heated, have been made for some years. It is only recently, how- 
ever, that such experiments have been made on a practical scale, 
and with any promise of ultimate success. When we consider that 
in the most economical source of electricity, the dynamo-electric 
machine, we transform the energy of our fuel to the energy of 
steam under pressure. then through the steam-engine to mechan- 
ical work, and finally by the dynamo to the energy of electrical cur- 
rents, losing energy in each transformation, our ultimate return be- 
ing perhaps ten per cent of the energy expended; when we add to 
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In his paper, Mr. Edison gave no data as to the performance of 
the machine, except the statement that a generator to feed thirty 
incandescent lamps would weigh two or three tons. 

Nothing has been heard lately of this generator : it will naturally 
take time to perfect it and make it practical. 

Within the last month, however, attention has been called to a 
machine using the same general principle as that of Mr. Edison, 
but differing greatly in detail, —an invention of M. Menges of the 
Hague. 

One form consists of a Gramme ring within which is a stationary 
electro-magnet. The two are horizontal, and are separated by a 
considerable air space: this space is filled by a zigzag ribbon of 
iron extending around the inner circumference of the ring, with 
which it revolves. Now, if this ribbon of iron be cold, most of the 
lines of force will pass through it from one pole to the other of the 
magnet : few will go through the armature. If, however, the rib- 
bon be heated at points at right angles to the poles, the magnetic 
resistance will be increased, and most of the lines of force will pass 
through the armature: there will be no motion, since every thing 
is perfectly symmetrical. If, now, the heat be applied to the ends 
of the same diameter at points forty-five degrees from the pole, the 
symmetry disappears, and there will be a rotation. Now, the 
Gramme ring rotating in a field of force will generate currents as in 
an ordinary dynamo-electric machine. In reality, then, we have a 
motor-dynamo arrangement, the former transforming the energy of 
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this the complication and expense of a steam-plant, — it would 
seem that, even if our means of direct conversion is not so eco- 
nomical as the dynamo, yet if it have any reasonable efficiency, and 
is simple of construction, it would supplant the older method. 

In August of 1887 Mr. Edison read before the American Associ- 
ation for the Advancement of Science a paper on pyromagnetic gen- 
erators. Briefly the principle on which his machine was built is 
this. Ifa piece of iron wrapped with wire be put between the 
poles of a magnet, a number of lines of force will pass through it, 
and therefore through the coils of the wire, depending directly 
on the strength of the magnet and on the magnetic permeability 
of the iron. Now, it is well known that the permeability of iron 
becomes very nearly zero when it is raised to a bright red heat: so, 
if we heat the iron, the lines of force through it will decrease, and 
this decrease will cause an electro-motive force in the coil of wire. 
When the iron cools, there will be an increase of lines of force, 
causing an electro-motive force in the opposite direction. Mr. 
Edison’s machine, built on this principle, consists of eight horse- 
shoe magnets arranged in a circle, the poles facing inward ; and 
between the poles of each is a roll of thin laminated iron covered 
with asbestos and wrapped with wire: we will call these the arma- 
tures. This is placed over a furnace, and beneath it revolves a 
half-circle of fire-clay, which shields half of the armatures from the 
heat. If this shield be turned continuously, half of the armatures 
are being heated while the other half are being cooled; and the 
electro-motive forces in the two halves, which would be in opposite 
directions, are added by a commutating arrangement on the shaft 
of the shield. A blast of cold air assists the cooling of the arma- 
tures. 


heat into motion, the latter transforming the energy of motion into 
electrical energy. 

Both the ‘pyromagnetic generators’ of Mr. Edison and M. 
Menges are an advance on previous machines of this type. It is 
difficult to see, however, how, in their present form, either can pro- 
duce any very considerable quantity of electrical energy, with any 
reasonable size of apparatus. The publication of reliable figures 
on the performance of these machines would be of great interest. 

SPRAGUE ELECTRIC RAILWAY IN RICHMOND. — There was 
opened for traffic on Feb. 2 an electric street-railroad that from 
the extent of the plant, the difficulties overcome, and the perfection 
of equipment, marks a decided advance in electric traction. The 
Union Passenger Railway system in Richmond extends from the 
eastern to the western part of the town, having a total length of 
track of eleven miles. The road has many curves of short radius. 
There are grades that reach ten per cent, while there are combina- 
tions of curves and grades even more difficult than the steepest of 
the grades. In one case there is a thirty-foot curve on an ascent 
of seven percent. In addition to this, but a small part of the 
length is through paved streets, and in wet weather the mud is so 
bad that in some places it completely covers the rails. The road 
is equipped with forty large sixteen-foot cars. Beneath each car 
are two 74-horse power motors, one geared to each pair of wheels. 
The current is taken from an overhead wire by a wheel or trolley 
of sheet brass fixed on the end of a rod which holds it up under- 
neath of and in contact with the wire. This rod is fixed on trunn- 
ions, and is fitted with springs that give a gentle pressure at the 
contact. The motors, nominally 74-horse power each, are capa- 
ble of developing over ten-horse power when necessary. They 
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are beneath the car, out of sight, and are geared by a system of 
spur-gears to the axle of the car-wheels. Each motor is swung in 
a cradle one end of which pivots on the car-axle, — the axle pass- 
ing through bearings in the cradle, —while the other end is fas- 
tened to the car-frames by heavy spiral springs above and below. 
These springs are for the purpose of avoiding any sudden strains. 
Between the gear on the motor shaft and that on the car-axle is an 
intermediate gearing which is fitted on its axle with rubber cush- 
ions to give additional relief from shocks. The whole gear system 
~ works easily, and makes very little noise. The switches for con- 
trolling the current are on both platforms, the car running in either 
direction. The coils of the field-magnets of the motors are di- 
vided into a number of sections, and the switch makes different 
arrangements of these coils, putting them all in series (when the 
current is least) or in parallel (when the current is greatest), or 
using different combinations for intermediate powers. The cars 
are under perfect control: they start easily, and can be backed in- 
stantly in case of emergency. Brakes are used both for the wheels 
and on the track, the ordinary wheel-brake not being sufficient for 
some of the steep grades that occur. Power is supplied from a 
central station in about the middle of the line. There are six dyna- 
mos, giving 500 volts and 80 ampéres each. The line was opened 
for traffic with ten cars running. They were crowded with pas- 
sengers during the day; and the heavy travel, together with the 
inexperience of the drivers, was a severe test for the system. There 
were a few small troubles, but these were soon rectified ; and, on 
the whole, the day’s work seemed to prove the system a success. 


BOOK- REVIEWS. 


Polttecal Economy. By FRANCIS A. WALKER. 2d ed. New 


York, Holt. 8°. 


IT would be superfluous to commend to American readers any 
economic writing by President Walker. His clear style, vigorous 
thought, and terse expression have long since placed him in the 
front rank of economic thinkers, whether American or European. 
His wide experience and his philosophic insight raise him far above 
those scribblers of ephemeral pamphlets who are crying now for 
socialism, now for co-operation, now for /azssez fazre, and all 
under the name of ‘political economy.’ President Walker sees 
very clearly that economics, if it is a science at all, is only to be 
studied in the ever-varying phenomena of human nature, and he 
would be the last to attempt to regulate or produce either charac- 
ter or productivity by statute. 

The present volume is the best adapted to the present needs of 
students in the United States, of any that have come from the press. 
Not only are the general topics of political economy treated fully 
and with ample illustration, but a concluding part (and a generous 
one) is given to the discussion of present problems under the head 
of ‘Some Applications of Economic Principles.’ We do not follow 
President Walker in his virtual indorsement of the Ricardian 
theory of rent, or of Malthusianism ; for, despite what he says, both 
doctrines appear to us to be mere approximations, and not certain- 
ties. It is the assumption of their certainty, and the basing of 
elaborate deductions upon them, which have made so many of the 
theoretical conclusions of political economy so absurdly at variance 
with facts. On the wages question President Walker is particular- 
ly strong and clear, and his conclusions incontestable. It is inter- 
esting to see a professed economist write of the system of protec- 
tion as the author does. His fellow-economists are given to abuse 
and the hurling of epithets as soon as the subject is mentioned ; 
but President Walker, in a fairer spirit, writes, “If the protection- 
ist can show that restraints imposed by law upon the industrial 
action of his countrymen, or the men of any country he chooses to 
take for the purposes of the debate, have the effect not, indeed, to 
generate productive force, but to direct the productive force gener- 
ated by human wants, setting in motion labor with a better actual 
result than under the rule of freedom, he will make his case. But 
this is to be proved, not taken for granted; and it is only to be 
proved by sound and serious argument, not by strenuous exertion 
and senseless clamor” (pp. 508, 509). This is a position which all 
rational men can accept ; and it is infinitely removed from the line of 
argument, or rather of invective, pursued by Professors Sumner and 
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Perry. President Walker's argument in Paragraph 615, we do not, 
however, quite understand ; for it seems to imply that the advocates 
of protection insist on that as a universal fiscal policy with a view 
to making industrial entities correspond to political ones. As we 
read their arguments, on the other hand,no such claim is made. 
It is only asserted that protection is best for the United States at 
this time. At all events, a free-trade argument on the basis indi- 
cated by the writer would be both valuable and interesting. 

We cannot refrain from expressing the wish that this book may 
find its way into more of our colleges, for it is worthy of them. 


Nuttall’s Standard Dictionary of the English Language. New 
edition, revised by Rev. James Wood. New York, Warne & 
C@, 8° breGO, 

GREAT improvements have been made of late years in concise 
and handy dictionaries. Those formerly in use contained but a 
small proportion of the words in the language, and many of the 
definitions were nothing but synonymous terms; so that, for every 
purpose of real scholarship, reference had to be made to a large 
dictionary. But now we have’ several dictionaries of convenient 
size and low price, which really serve their intended purpose, and one 
of the best of these is that now before us. We have not examined 
the work in detail ; but such examination as we have been able to 
give it shows it to be worthy of the popularity it has already at- 
tained. The definitions — always the main point in a dictionary — 
are up to the level of those in other English dictionaries, and the 
various meanings of the same word are distinguished with much 
fulness and accuracy. Illustrative examples from authors are not 
given, as the smallness of the book forbids it; but there are some 
pictorial illustrations, though not so-many as in some other dictiona- 
ries of a similar character. The orthography is that usually em- 
ployed in England, including the z in such words as ‘honour.’ 
The pronunciation is indicated by respelling, with only a slight use 
of diacritical marks, —a method which, for young people and for 
many older ones, has certain advantages. The present revised edi- 
tion contains many new words of science and literature, and indi- 
cates in a brief way the derivation of the more important words 
when this is not obvious. At the end of the volume are the usual 
vocabularies of proper names, and a brief list of proverbs and quo- 
tations from foreign languages, with their meaning in English. 
The type employed in the book is necessarily small, though not so 
small as in some other concise dictionaries, and it is new and clear. 
The book is a medium octavo of eight hundred pages, and will be 
useful to all who wish for a dictionary of this character. 


Hand-Book of Volapuk. By CHARLES E. SPRAGUE. New York, 
The Office Co. 12°. $2. 


Volapik. By KLas AUGUST LINDERFELT. 
per. 16°. *50 cents. 


THE bibliography of Volapiik now comprises about a hundred 
books, but, probably for reasons well presented by Professor Bell 
in Sczence of Jan. 27, very few of these works are in English. The 
above are two out of the first half-dozen books on the subject in 
the English language, though many periodicals in this country have 
given considerable space, especially during the past few months, to 
Volapiikian literature. Mr. Sprague, who appears to be at the head 
of the movement in this country, gives, in the introduction to his 
hand-book, a brief history of the new language and of its rapid 
progress in Europe. He states that it was invented and first pub- 
lished in 1879 by Johann Martin Schleyer, a German priest, whose 
object was, “first, to producej'a language capable of expressing 
thought with the greatest clearness and accuracy ; second, to make . 
its acquisition as easy as possible to the greatest number.” He 
sought to accomplish these ends “by observing the processes of 
the many languages with which he was acquainted; following them 
as models wherever they were clear, accurate, and simple, but 
avoiding their faults, obscurities, and difficulties.” The result of 
his labors is a language whose “rules have the advantage of being 
absolute, and unburdened with exceptions,” as Professor Bell puts 
it. A clear and attractive exposition of the new language, in small 
compass, is given by Mr. Sprague, who modestly claims that the 
most obvious application of it, in the immediate future at least, is 
for international correspondence, especially commercial correspond- 
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ence, which is numerically most important. Mr. Linderfelt’s little 
volume presents the subject in an equally attractive though some- 
what different manner, being based upon a German work by Pro- 
fessor Kirchhoff of the University of Halle. Each book contains a 
copious vocabulary, besides exercises in reading and translation. 


Management of Accumulators. By Sir DAVID SALOMONS. 3d 
ed. New York, Van Nostrand. 16°. 7 


IN the last few years it has been recognized that the treatment 
of secondary batteries has as much to do with their life and econ- 
omy as the method of manufacture, especially in the ‘grid’ type 
of cell now generally used. No one has had more experience in the 
use of storage cells than Sir D. Salomons, and what he tells us is 
of great value to those who work with them. 

The present edition of the ‘Management of Accumulators’ is 
much larger than the two previous editions, the principal increase 
being in the chapters on installation. The book is in no sense a 
treatise on accumulators: it gives but a bare and incomplete de- 
scription of the chemical actions that take place, and does not at- 
tempt to describe any form of battery other than the grid type of 
the E. R. S. Company’s pattern. Instead of this, it gives explicit 
directions for the care of batteries and the installation of an isolated 
lighting plant, and it gives estimates of the cost of installation un- 
der various conditions. The least satisfactory chapter — that on 
engines, dynamos, and electric motors — fortunately is the easiest 
dispensed with. 

This book will be valuable to all those who have to do with 
storage batteries: it will possibly be out of date in a couple of 
years. The storage battery is being constantly changed and de- 
veloped, but in the mean time it will have done a good work, and 
it is to be hoped, that, when the practice changes, Sir David will 
write a new book. 


NOTES AND NEWS. 


THE annual winter meeting of the Department of Superintend- 
ence of the National Educational Association was held in the 
hall of the Franklin School, Washington, D.C., on Tuesday, 
Wednesday, and Thursday of this week. An excellent programme 
had been prepared by President Dougherty, and the number of dis- 
tinguished educators who delivered addresses was unusually large. 
The most important topics treated were, ‘How and to What 
Extent can Manual Training be ingrafted on our System of Public 
Schools?’ by Charles H. Ham of Chicago, Superintendent Mac Alis- 
ter of Philadelphia, Superintendent Marble of Worcester, President 
Nicholas Murray Butler of New York, Superintendent Powell of 
Washington, and Dr. Belfield of Chicago ; ‘ How can the Qualifica- 
tions of Teachers be determined ?’ by State Superintendents Draper 
of New York, Higbee of Pennsylvania, Finger of North Carolina, 
Kiehle of Minnesota, Easton of Louisiana. President Eliot of 
Harvard read a paper on the second day of the meeting. 


—The October number of the Alonthly Weather Review con- 
tains an interesting discussion by E. B. Garriott on the movements 
of high-barometer areas over the North Atlantic Ocean, founded 
on the daily weather-charts for 1885. In the Weather Review for 
July, 1887, it was shown that a cyclone’s movement depends upon 
its position with reference to anticyclonic areas, and that during 
periods of high barometric pressure over mid-ocean north of the 
4oth parallel, storm areas do not follow the usual east-north-east 
course to European waters, but pursue a more northerly track, or 

- disperse. In order to study the course of cyclones more closely 
than has been done heretofore, this investigation was carried on, and 
resulted in the discovery of the following facts. There exists al- 
most continually an area of high barometric pressure south of the 
4oth parallel, and one of low barometric pressure farther north. 
Upon advancing from the American coast, areas of low barometer 
appear to move towards the region of low barometer, and areas of 
high pressure are apparently attracted to the region of maxima. 
The latter show a far greater degree of uniformity of movement 
than the cyclonic areas, their course and velocity being seldom in- 
fluenced by the cyclonic areas that may precede or follow them. 
About ninety per cent of these anticyclones pursue a south-of-east 
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course from the American coast, and, upon advancing to the vicin- 
ity of the 60th meridian, lose their individuality and become a part 
of the great anticyclonic system of that region. The average time 
occupied by the anticyclones of 1885 in advancing from the goth 
meridian to the coast was about one and one-half days, this rate of 
progression being considerably greater than the average velocity of 
cyclonic areas over that region. As soon as an anticyclone 
is absorbed by the great anticyclonic system, the latter extends 
considerably westward, and therefore a cyclone closely following 
the passage of a high-barometer area takes an abnormal northerly 
course; and, on the other hand, the greater the period which exists 
between the advance of the areas from the coast-line, the greater 
will be the likelihood of the low-pressure area pursuing a normal 
path over the ocean. As in the normal movement of cyclonic and 
anticyclonic areas the latter more frequently closely follow and ac- 
celerate the forward motion of the former upon passing from the 
coast, they materially contribute to the greater rapidity of their ad- 
vance over theocean. The thorough study of the normal movements 
of anticyclonic areas over the continent and the western portion of 
the ocean, and of the relations which exist between high and low 
barometer areas attending their passage from the coast, will proba- 
bly enable us to determine with a considerable degree of accuracy 
the course of cyclones across the Atlantic Ocean. 


—It has been generally accepted that the translation of 
the name of ‘Kongo’ is ‘the country of leopards,’ the root #0 
meaning ‘the country,’ and zgo ‘leopard.’ J. Janko, in the January 
number of Petermann's Mitlezlungen, shows that this translation 
is not satisfactory, as, according to the rules of the Bantu language, 
these two words cannot be combined into the word ‘ Kongo.’ He 
discusses the various forms of this word as found among the tribes 
of the Lower Kongo, —the Bakongo, who live on the river from its 
mouth to Stanley Pool; the Bateke, who occupy the regions be- 
tween the Kuango and Kongo, and the Kongo and Alima; the 
Babuma, north-west of the last tribe; and the Bayanzi, between 
Leopold Lake and the Kongo. The Bakongo name of the river is 
‘Kongo, that used by the Bateke is ‘Songo,’ and the Bayanzi say 
“Rongo.’ All these names are dialectic variations of the same word, 
the & of one dialect becoming 7 and s in the others. The meaning 
of the word in the Bayanzi dialect is ‘ spear,’ and accordingly Janko 
explains the name of Bakongo as ‘the man with the spear ;’ the 
name of the river, as ‘fast as a spear.’ If this translation should 
be correct, it seems more probable that the name of the river was 
derived from that of the tribe. Janko remarks incidentally that the 
root #z infers a motion, and that it is contained in the names of 
numerous rivers, such as Kuilu, Kunene, Kuango, Kuanza, which 
therefore must not be spelled Kwilu, Kwango, etc. It seems prob- 
able that the same root may be contained in the word ‘ Kongo,’ 
and that the meaning ‘ spear,’ which is, according to Janko, confined 
to the Bayanzi, is also derived from this root. 


—In controlling the movements of domestic animals by the 
voice, besides words of ordinary import, man uses a variety of 
peculiar terms, calls, and inarticulate sounds, —not to include 
whistling, — which vary in different localities. In driving yoked 
cattle and harnessed horses, teamsters cry ‘get up,” ‘click click’ 
(tongue against teeth), ‘gee,’ ‘haw,’ ‘whoa,’ ‘whoosh,’ ‘back,’ 
etc., in English-speaking countries; ‘arre,’ ‘arri,’ ‘jiih,’ ‘ gio,’ etc., 
in European countries. In the United States ‘gee’ directs the 
animals away from the driver, hence to the right; but in England 
the same term has the opposite effect, because the driver walks on 
the right-hand side of his team. In Virginia, mule-drivers gee the 


animals with the cry ‘hep-yee-ee-a.. In Norfolk, England, 
‘whoosh-wo;’ in France, ‘hue’ and ‘huhaut;’ in Germany, 
‘hott’ and ‘hotte;’ in some parts of Russia ‘haita,’— serve the 


same purpose. To direct animals to the left, another series of 
terms is used. In calling cattle in the field, the following cries are 
used in the localities given: ‘boss, boss,’ ‘sake, sake’ (Connecti- 
cut); ‘coo, coo’ (Virginia); ‘sook, sook,’ also ‘sookey’ (Mary- 
land); ‘sookow’ (Alabama); ‘tlon, tloh’ (Russia); and for calling 
horses, ‘kope, kope,’ (Maryland and Alabama); for calling sheep, 
‘konanny’ (Maryland); for calling hogs, ‘chee-oo-00’ (Virginia). 
Mr. H. Carrington Bolton‘is desirous of collecting words and ex- 
pressions (oaths excepted) used in addressing domesticated ani- 
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mals in all parts of the United States and in foreign lands. In 
particular he seeks information as to (1) the terms used to start, 
hasten, haw, gee, back, and stop horses, oxen, camels, and other 
animals in harness ; (2) terms used for calling in the field cattle, 
horses, mules, asses, camels, sheep, goats, swine, poultry, and other 
animals; (3) exclamations used in driving from the person domes- 
tic animals; (4) any expressions and inarticulate sounds used in 
addressing domestic animals for any purpose whatever (dogs and 

- cats). References to information in works of travel and general 
literature will be very welcome. Persons willing to collect and for- 
ward the above-mentioned data will confer great obligations on Mr. 
‘Bolton. He is already indebted to many correspondents for kind 
replies to his appeal for the ‘Counting-out Rhymes of Children,’ 
the results of which have been published in a volume with that 
title (London, Elliot Stock). To indicate the value of vowels in 
English, please use the vowels-signs of Webster’s Unabridged, and 
in cases of difficulty spell phonetically. All correspondence will be 
gratefully received, and materials used will be credited to the con- 
tributors. Address Mr. H. Carrington Bolton, University Club, 
New York City. 


LETTERS TO THE EDITOR. 


*.” Correspondents are requested to be as brief as possible. The writer’s name is 


iz all cases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 
the journal. 


Weather-Predictions. 


Mr. CLAYTON’S letter on weather-predictions, in the last Sczence, 
furnishes a very interesting comparison. I find in the Bulletin of 
the New England Meteorological Society for October, 1887, Mr. 
Clayton’s interpretation and verification by his own rules of the 
government predictions. These are made generally for the whole 
of New England, but it is to be presumed that he has made a fair 
estimate so as to give a comparison with his own predictions for 
south-east New England. He gives the Signal Service 58 per cent, 
and himself 85 per cent. It now appears (see Sczence, Jan. 27) 
that precisely the same predictions, stripped of all ambiguity and 
narrowed down to a definite locality (Boston), give, by an applica- 
tion of the same rules, 96 and 80 per cent respectively. This strik- 
ing difference of 43 per cent, in the application of the same rules of 
verification, shows the absolute need of a fair comparison in weather- 
predictions, and that, too, between similar things. x. 


The Snow-Snake and its Name. 


AS my notes on the snow-snake were written partly to elicit in- 
formation, and partly to point out an anachronism, I am glad_ to 
receive so early areply. I objected, by implication, to the use of 
misleading terms for what is probably an old game. I am also 
aware that a Southern Iroquois nation, for over one hundred and 
seventy years past resident in New York, now has the snow-snake 
and a name for it; but I did not and do not think the Southern 
winters appropriate for the game. The description to which I re- 
ferred was in every way erroneous, and yet was made to have an 
historic air, But I wished also to learn the extent to which the 
game was played, North and South, East and West, and it is 
pleasant to be assured that it “was a favorite out-door sport of the 
Carolinian and Virginian tribes of Iroquois.” I would esteem it a 
personal favor if Mr. Hewitt will kindly furnish quotations descrip- 
tive of its early use south of the James River. They will be prized 
by me and others, having escaped our attention. 

A more important question is raised by Mr. Hewitt. My or- 
thography of the word £a-wher-tah needs no correction, as spelling 
and pronunciation were given me by living Onondagas, not taken 
from lifeless books. But the point, rather incorrectly stated by Mr. 
Hewitt, is worthy of attention. It is not the case, as he says, that 
the letter 7 “does not occur in the speech of the Onondagas of the 
present time,” but it certainly has become obscure and rare. In 
all our early records the letter is frequent : Zeisberger employed it 
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largely in his Onondaga dictionary; in Schoolcraft’s vocabulary I 
think it is found only in the numerals; among the present Onon- 
dagas it occurs but sparingly in proper names and other words. 
Some time ago my Onondaga friend, Sa-go-na-qua-der, sent me a 
version of the Lord’s Prayer in that language. He was not sure of 
his spelling, and wished me to revise it with him when next at his. 
house. The letter in question frequently occurred, but the sound 
was obscure. I went over the version with him syllable by syllable, 
to get the exact sound, and retained the letter four times as clearly 
enunciated. 

It is probable that some Onondagas have given up the letter 
altogether, while others retain it, and this would account for varia- 
tions in orthography. My work for many years has been mainly 
on the early history and customs of the Onondagas, and notes on 
their language have been but incidental. I am now offered assist- 
ance by them in this, and, if I can carry out a contemplated pl an 
will pay especial attention to the question brought up by Mr. 
Hewitt. Until I have more original data, it would be out of place, 
for me to do more than justify my present use. The point is de- 
batable, in a sense, but will require some critical research if we 
are to know the exact extent which the change has reached. 

W. M. BEAUCHAMP. 
Baldwinsville, N. Y., Jan. 30. 


The Occipito-Temporal Region in the Crania of Carnivora. 


IN the Proceedings of the Academy of Natural Sciences for 1886, 
p. 36, I briefly described, under the name of the post-tympanic 
bone, an ossicle which lies over the squamosal and opisthotic bones. 
in Ursus. 1 have since examined Amphzcyon, Dznzctzs, and 
Archelurus. 1 find that the inferior surfaces of the conjoined 
bones above named exhibit appearances which resemble those seen 
in Ursus, and make it probable that a post-tympanic bone of larger 
size than the ursine ossicle was present in these genera. Apart 
from the bone itself, it is noteworthy that the details in the struc- 
ture and proportions of the squamosal and opisthotic, as they unite 
to form the post-tympanic process, afford characters by which these 
genera can be identified. 

I have also found that the species of extant Fe/¢d@ can also be 
separated by characters of the tympanic bone, especially by the 
shape of the tympanic ring, ie., the part of the tympanic bone in 
advance of the septum. HARRISON ALLEN. 


Philadelphia, Feb. 7. 


Monocular versus Binocular Vision. 


THERE is an interesting phenomenon which is new to the writer, 
and which very beautifully illustrates the prevalence of monocular 
over binocular localization. This explanation which we suggest 
may or may not be true, but it will certainly lead the way to a bet- 
ter comprehension of the fact in case it cannot be accepted as we 
explain it. We mention the phenomenon as much to ascertain 
whether it can be verified by others as to point the way to its ex- 
planation. It certainly has an interest in the question regarding 
the perception of distance and the localization of images in stereo- 
scopic combination. 

Take two circles, as in Fig. 1, and combine them by crossing the 
eyes in the ordinary way. We shall see, as is well known, three 
circles in the field of view, the central one the combined result of 
two images, and apparently nearer to us than the other and exterior 
circles, and nearer also than the sheet of paper upon which they 
are drawn. It is possible that to some experimenters the central 
circle does not seem nearer than the other two: to the writer it al- 
ways does. If we combine them by fixating the eyes beyond the 
plane on which they are drawn, the central circle will appear larger 
and farther off than the other two. So much, however, is not new, 
but it is a necessary preliminary to the singular phenomenon which 
we have not noticed in any investigation of binocular vision. It is 
also known that the observer can place a pencil or pin point at the 
apparent location of the central circle, and it will seem to coincide 
with it, and there is no hesitation in placing it at a point between. 
the sheet of paper and the eyes. 
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But now, if we take a fine piece of wire, a knife-blade, a needle, 
‘or a sharp pencil-point, such objects being used in order to get 
double images more easily, and place it a short distance farther off 
than the apparent position of the central circle while we keep the 
attention upon some point of the circumference of the circle, at a 
very short distance beyond the point of fixation the needle or piece 
of wire will appear double, and represents the ordinary homony- 
mous images, which are the images localized beyond the horopter. 
We may increase this distance of the needle from the point of con- 
vergence, and the distance widens as usual between the images. 
There is perhaps nothing new in this fact. But if we keep the con- 
vergence of the eyes perfectly fixed for the combination of the two 
circles to form the central one, and turn the attention to the two 
homonymous images apparently beyond the point of convergence, 
and without allowing the convergence to change so as to combine 
the images of the needle, we shall find, by very close attention, that 
they will instantaneously spring into the position of heteronymous 
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images, nearer the eyes than the circle, and without either becom- 
ing really heteronymous, or in the least approaching each other. 
Rivalry often takes place between the two positions, so that the 
images of the needle will alternately seem nearer and farther than 
the central circle at the point of convergence. 

A beautiful way of testing the same result is to place the knife- 
point or needle upon the sheet of paper, and coinciding with any 
point in the circumference, but always allowing the length of the 
object to lie in, or parallel to, the vertical meridian. If the atten- 
tion is fixed strongly upon the knife-blade or needle while conver- 
gence combines the two circles, the two images of the needle or 
blade seem to coincide with two of the circles, the central and 
combined circle, and one of the outer circles. But the central and 
‘combined circle seems in the same plane with the sheet of paper 
-and the other two circles. This may vary, however, with rivalry, 
as experience will show. But if now we begin to move the object 
toward the eyes, and therefore toward the point of convergence, 
without altering the latter, and without changing the attention, the 
two images of the needle or knife-blade will appear nearer than the 
<entral circle, and also seem to approach the eyes until they reach 
a certain point, where they instantaneously assume the homony- 
mous position beyond the central circle. The feeling of surprise is 
very marked at this sudden appearance of the images at a greater 
‘distance than they had just seemed. 

If, again, we draw the circles upon a plate of glass in order to 
combine them by fixating beyond it, and try the experiment as we 
have described it, the images at first appearing beyond the central 
circle and homonymous, by close attention will suddenly appear in 
the heteronymous position, nearer than the central circle, as be- 
fore. It must be remembered, however, in both cases, that the 
images do not become really heteronymous, as can be proved by 
suddenly closing and opening one of the eyes. The same image 
vanishes in both apparent positions of the double images. The 
single interesting fact, both when we combine by convergence 
‘and when we combine by fixating beyond, is that the two images 
of the object really beyond the point of fixation will appear at times 
to be nearer, and will not assume a fixed homonymous position 
until the attention upon them is relaxed. Now for the explanation. 

It is clear that the double images of the needle or knife-blade are 
simply the ordinary homonymous images, and hence are localized 
beyond the horopter, or point of fixation. So far the phenomenon 
only accords with the ordinary law. The anomaly appears when 
their relative position is changed and they seem translocated into 
the heteronymous position. But if we revert to the influence of at- 
tention in all sensory processes, we may discover a cause for the 
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effect we have described. It is known that we may so absorb our 
attention as to be unconscious of a severe pain in the tactual sense. 
Or in vision we may be so occupied with a particular object as not 
to notice the presence or approach of another. We may even lose 
entire sight of all objects except the one in which we areinterested. 
Again, it is a universal fact that attention directed to any object in 
the field of view, at once and automatically sets the eyes into the 
proper movement for adjustment to produce single vision. At the 
same time the visual tension of the eyes is relaxed for the object 
from which the attention is turned. With these simple facts, we 
may turn to the experiments we have described. Here, when we 
keep the adjustment for combination constant, but direct the at- 
tention to the two homonymous images, the tension for binocular 
localization is relaxed by the change, and we are left to monocular 
principles for the localization of the images of the needle as wellas 
that of the central and combined circle. The latter appears in the 
same plane as the sheet of paper, or approximates it in proportion 
to the relaxation of binocular tension, and thus introduces monoc- 
ular influences into the localization of combined images, while only 
monocular functions are left to localize the homonymous images of 
the needle or knife-blade. Hence it appears as it really is; namely, 
nearer than the central circle. We may test whether it is due to 
the prevalence of monocular over binocular innervation by moving 
the needle far enough off to make its images coincide, or nearly 
coincide, with the circumference of the combined circle at the ter- 
mini of the diameter, and, while they seem in the heteronymous 
position, suddenly close and open one of the eyes. We shall see 
the remaining image of the needle apparently nearer than the cir- 
cle, and in the same position, without change, which it occupied 
before closing the other eye. The eye must be closed and opened 
as quickly as possible, so that the other eye will not have time to 
resume the parallel position, and hence there will be no apparent 
motion of the circles. This will enable us to determine more ac- 
curately the monocular character of the localization of the homony- 
mous images. We see the image of the needle and the circle in 
the same relative positions as before closing the eye; and, since 
this can be only monocular, we can best suppose that the trans- 
location we have described is due to the prevalence of monocular 
functions over the binocular by the withdrawal of attention from 
the latter. 

It is a still more interesting fact that the writer has been able, 
by considerable practice, to localize one of the images of the needle 
homonymously under the circumstances described, and the other 
heteronymously. I have been able to alternate them to some ex- 
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tent, although generally it is the left image that appears nearer, and 
the right image farther, than the point of binocular fixation. In 
such cases evidently one eye can keep up, the binocular innerva- 
tion, while the other becomes monocular in it. Astonishing and 
presumptuous as such a supposition may seem, it is entirely con- 
firmed by the following second experiment, which also illustrates 
the rivalry between binocular and monocular functions, as in Fig. 1. 
Take the circles 4 and #, with the smaller circles a, 6, and c, as 
we have drawn them, and combine them by convergence. It is 
plain that the fusion of 6 and c will take place at the same time 
with that of A and B. But @ has no corresponding circle in B 
with which to fuse. If 4 were absent, the binocular effort at con- 
vergence would automatically tend to combine a and c¢, so that they 
would appear nearer than the fused image of 4 and Z in the pre- 
cise ratio of the convergence required for their combination. We 
have elsewhere worked out the explanation of all such localization 
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in accordance with the reflex innervation, if we may call it such, 
for adjustment. But we shall not enter upon this in our present 
problem. We have mainly to notice that @ and ¢ will not fuse 
while the latter, c, can fuse with 4. Now, as no greater degree of 
convergence is required for the combination of 4 and ¢ than for 4 
and B, their combined image will appear in the same plane as that 
of A and B. This is of course relatively a monocular localization. 
But, singularly enough, there is a binocular effort, as it were, in 
_ one eye, to combine @ with c; and the result is that @ appears 
nearer the observer than the combined image of 4 and B&, without 
in the least translocating the fused image of 4 and ¢ from their 
position in the plane of 4 and BZ, and without separating them to 
produce any fusion of a and ¢, although the latter can be effected 
if we will. Rivalry will at times suppress the translocated image 
of a, so that it appears monocularly located in the same plane with 
éandc, or A and B&B. The alternations may be very distinctly ob- 
served. But here we have a very evident case of binocular inner- 
vation in one eye, and localization of a in accordance with it 
nearer the observer ; while no such binocular translocation and in- 
nervation take place for the fused image of 4 and c, because it 
preserves a constant relation to that of 4 and B. #4 and ¢ sustain 
the same relations of distance to the median plane, and hence will 
be monocularly localized in the same position of the third dimen- 
sion as A and B, although binocularly combined. Whatever of 
tension or innervation there may be in the left eye for binocular 
combination of ¢ with a@ is counteracted by the opposite tension to 
retain the fusion of 6 and ¢, which remains located in the plane of 
A and B, or, better, of their fused image. Thus there is left only 
the binocular innervation of the right eye to translocate the image 
of a to a position nearer the observer than the other images, except 
when this tension is suppressed by rivalry. Then a is located at 
the same distance as the others.: The incident is interesting as 
showing that there may be rivalry between binocular and monocular 
functions for localization in the ¢#zyd dimension as well as the 
ordinary rivalry between colors in plane dimension. It confirms 
also the results of the first experiment we have described. 

We have presented these phenomena to suggest the possibility 
that monocular influences, apparent in the instances noted, may 
account for many irregularities and illusions in binocular vision 
as practised by the experimenter to investigate localization. Why 
may not rivalry between them suppress certain impressions, so that 
the effect may appear to be different from what it really is? Why 
may it not account for the failure of stereoscopic combination of 
two real objects to translocate their fused image to the point of 
fixation? We do not insist that our explanation must be correct : 
nor will too great stress be laid upon our conjectures without some 
verification from the experience of others. To our experience there 
seems no other way of looking at the matter. 


J. H. Hysuop. 
Baltimore, Md., Jan. 31. 


Transcontinental Railroads. 


IN treating the subject of transcontinental railways, Sczezce (x. 
No. 241) uses language to the effect that the Cascade Range of 
Oregon and Washington is known to be a continuation of the Sierra 
Nevada, and mentioning as a striking and all-important structural 
difference that the Cascades are volcanic, while the Sierra is gra- 
nitic, therein assuming as facts two propositions which have been 
much debated, but which, in the present state of geological knowl- 
edge, can hardly be demonstrated. In order to learn the progress 
of opinion respecting the connection of the two ranges, readers of 
Sctence should consult the Amerzcan Journal of Scéences, third 
series, vol. vii. p. 177, wherein Prof. Joseph LeConte suggests the 
idea, original with himself I believe, of the unity of the two ranges 
in age and cause. 

Second, Clarence King, in ‘Geology of the goth Parallel,’ pp. 
441-454, extending theory far beyond the support of adequate ob- 
servation, held that the Cascades were separated in age from the 
older Sierra by a vast time-interval (to wit, the whole of the cre- 
taceous period), and that the Blue Mountains of eastern Oregon 
were the real continuation of the Sierra. 

Third, Dr. Becker of the United States Geological Survey, basing 
his opinion on the finding of granitic and metamorphic rocks in the 
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cafion of the Umpqua River in the southern Cascades, remarks (see 
Bulletin 19, United States Geological Survey) that that portion of 
the range has a foundation similar to the California ranges, and is 
probably due to the same upheaval. He thus maintains a proper 
reserve as to the general question. 

Lastly, Mr. Diller (Bulletin 33, United States Geological Survey), 
after examining the stratigraphical relations of the Cascades, Sierra, 
and Coast Range at their presumed point of divergence in northern 
California, while quoting Dr. Becker’s discovery and opinion, sums. 
up his own conclusions thus: “As far as is definitely known, the 
Cascade Range was not represented by a ridge of older metamor- 
phic rocks which were folded and upheaved at the same time with 
the Sierraand the older portion of the Coast Range, and zs entzrely 
distinct from them tn structure and orzgin.” In another connec- 
tion he says, “ Such rocks [granitic and metamorphic] make up the 
Coast Range west of Mount Shasta, and it may be that they form 
an elevated foundation for the Cascades between Rogue River and 
Mount Hood ; but this is rendered less probable by the complete 
section along the Columbia River, where the range is cut across 
nearly to sea-level, showing, according to Professor LeConte, that 
it is made up almost wholly of recent lavas resting on undisturbed 
miocene strata.” Mr. Diller, of his own observation, announces 
that the Cascades, where intersected by the Klamath River, are 
also composed exclusively of recent eruptive rocks. Thus the mat- 
ter stands to-day, and it is doubtful if the question of a simultaneous 
origin is to be settled on other than paleontological gvounds, by a 
careful and minute comparison of fossil evidences. 

The second assumption, that the two ranges differ in the one 
being granitic, the other volcanic, I dare say, is but the reflection of 
the common belief which took its rise from the circumstance of the 
only known or visited section, that of the Columbia gorge, being 
entirely volcanic, but is nevertheless a most indiscriminating and 
erroneous opinion, as I will endeavor to show. 

I find that the drift brought down by the ancient glaciers of the 
Cascades, and deposited in the valleys below, invariably contains. 
a proportion, though very variable, of granitic and sedimentary 
bowlders. In some cases, particularly of certain ice-streams which 
flowed into the Willamette valley (which, by the way, is covered for 
the most part with glacial @édrzs to a great depth), the granite and 
metamorphic bowlders and gravel predominate immensely ; some- 
times, indeed, to the exclusion of volcanic sorts. The prevailing 
types in most other drift localities, however, are volcanic. The 
significance is that a part of the rock-masses eroded by the ancient 
glaciers were granitic and metamorphic beyond a doubt; and, in 
the cases where transported bowlders prevail, the parent granitic 
and metamorphic rock-masses from which they were derived must 
have preponderated over the volcanic masses. I leave the question 
of the comparative erodibility of the various rock-masses, as well 
as the considerations arising from their relative positions, all of 
which must have had influence on the proportions of granitic, meta- 
morphic, and volcanic glaciated bowlders. 

But we need not depend upon the accidental evidences of extinct 
glacial action to prove the composition of the Cascades, for 
examinations of the range at different points, have shown me 
that it is not exclusively volcanic by any means; indeed, I doubt 
much if the granitic and metamorphic rocks do not preponderate 
over the volcanic rocks, viewing the range as a whole. Judging by 
the evidence of formations 27 sztz, 1 should say, notwithstanding 
the existence of exclusively volcanic sections, that the foundation 
of the range in general is not unlike that of the Sierra, excepting 
that I see no indication of the great orographic blocks which, ac- 
cording to Mr. Diller, compose the northern Sierra. 

Judging from what has been published concerning the range, the 
prevailing idea of its structure seems to regard it as composed of a 
single anticlinal ridge composed wholly of basalt, and crowned 
with snow-covered conical peaks set at regular distances along the 
range. Geologists who have this idea will be surprised to learn 
that granite appears in the range at an altitude of two thousand 
feet, within eight miles of the Columbia. This is on the north side 
of the river; while on the south, towards Mount Hood, it is said to 
be found at five thousand feet. I cite only the former instance as 
observed by myself. I also find granite on the Santiam River at a 
height of five thousand feet above sea-level, and on the McKenzie 
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at twenty-five hundred, it forming the bed of the latter stream for 
twenty miles. 

One of the most interesting portions of the Cascade Range is the 
region of the Santiam River, in latitude 44° 45’ north, —a tributary 
of the Willamette. The lower foot-hills there are composed of a 
yellowish volcanic ash, stratified in part, and which reaches a thick- 
ness of several hundred feet. Such deposits are very abundant on 
the western slope of the range, amply fulfilling Mr. King’s acute 
prediction of their existence (see ‘Survey of the 4oth Parallel,’ vol. 
i. p. 453). . The ash rests upon basalt, which lies in thick layers 
conforming to the general westward slope of the range. As we 
advance into the mountains, the basalt thins out, and at a moderate 
elevation disappears entirely in its general form of surface out- 
flows, and is seen only as scattered dikes penetrating older rocks. 
Undoubtedly the basalt rests, as a rule, upon the unaltered sedi- 
mentary rocks to be referred to in another connection; but I have 
not observed them at the precise locality of which I speak. At an 
altitude of perhaps one thousand feet, the later rocks are replaced 
in the bed of the stream by metamorphic rocks of a slaty texture, 
which appear to dip westward. Proceeding up stream, and ap- 
proaching the axis of the range, we find in very deep cafions some 
excellent exposures which illustrate the geological structure in a 
most remarkable and cogent way. The cajions are clearly of 
glacial origin, and are cut dowfi three thousand feet or more 
through rocks of various ages, the lowest ones visible being meta- 
morphic slates similar in all respects to the auriferous slates of 
‘California, —a resemblance that is heightened by the fact that the 
Santiam slates are also auriferous, workable quartz veins existing 
therein. The slates are nearly vertical, with a slight westerly dip. 
Upon them rest unconformably a great thickness of clayey and 
sandy shales, and conglomerates, unaltered, and of course devoid of 
quartz veins, and occupying a nearly horizontal position in general. 
They are cut by deep cajions into great mountain-masses, and form 
probably the most important division of rocks at this part of the 
range. I should judge them to be fully two thousand feet thick, 
and perhaps three thousand. I have secured no fossils from which 
their age might be determined, but for statigraphical reasons, with 
which I will not trouble Sczezce, I shall denote the terrane as creta- 
‘ceous until its age be more satisfactorily determined. I am not 
aware of any description of this formation having ever been pub- 
lished, nor have I ever heard or read aught concerning it. 

Of later sedimentary rocks, the only existing ones yet discovered 
are certain fossiliferous sandstones and associated shell limestones, 
which have been spoken of as miocene, and may well belong to 
that system. They appear in the Cascades as fossil sea-beaches, 
defining the limits of the miocene ocean, The maximum height 
at which I have noticed these rocks in the Santiam region is be- 
tween eight hundred and a thousand feet. 

As might be supposed, the metamorphic slates rest against 
granite, which here forms the backbone of the range, the upper 
central portions being entirely composed of it and slate, plus a pro- 
portion of recent lava, which seems to have come from crater erup- 
tions, but of which I can say little. I desire to call attention to 
the prevalence of ancient lavas in contradistinction to the more 
modern basaltic flows. There are heavy bodies of probably au- 
gitic lava overlaid by and therefore older than the rocks I have de- 
nominated cretaceous. Other instances seem to prove associated 
lavas as old as the auriferous slates. Of these eruptive rocks, I 
recognize two or three general types, which I have forwarded for 
study and determination to Professor Jackson, the petrologist at 
Berkeley, Cal. Altogether, I believe that the eruptives, old and new, 
make up perhaps one-eighth or one-tenth of the bulk of the visible 
terranes of the Santiam. 

It is evident that the Santiam section resembles neither the ex- 
clusively volcanic exposures cited, nor the Umpqua section, as de- 
scribed by Dr. Becker, who found granite and metamorphic rocks 
overlaid unconformably by miocene strata, without the presence of 
intermediate unaltered rocks, Besides, his metamorphic types 
were chiefly serpentine, which, notwithstanding its immense devel- 
opment in southern Oregon, I have not noticed north of the Cala- 
pooia Mountains. It seems not improbable that the serpentines 
may be the representatives of the unaltered shales and conglom- 
erates of the Santiam. 
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From the above observations, and from other reasons which I 
will not take space to explain, I conjecture that the earliest moun- 
tain-making movement which affected the Cascades took place 
much farther back than the cretaceous, as held by some, and re- 
suited in forcing up the granite nucleus, with its covering of slate 
or the representatives of slate, to a considerable height above sea- 
level; this movement being followed by extensive denudation, 
of which good evidence appears to exist. Then followed a sub- 
mergence, total or partial, when the strata that I call cretaceous 
were laid down. The whole range could hardly have been ingulfed 
at the time, for I am told of tracts now existing where no interme- 
diate strata are found between the early granite and the late basalt. 
Ican suggest nothing as to the condition of affairs during the 
eocene time, the question of the existence of marine strata of that 
age in Oregon not having received attention. 

It would seem that the miocene strata were deposited on rising 
areas, when the Cascades had reached to within a few hundred 
feet of their present height. 

It is probable that there have been at least two upheavals, and one 
movement of subsidence, which, with attendant phenomena, I have 
grouped as follows : — 

I. In paleozoic or early mesozoic time, primary elevation of 
granite axis with overlying sediments, accompanied by metamor- 
phism of the latter. 

Ia. Denudation of range. 

2. Subsidence beneath cretaceous sea, and deposition of creta- 
ceous strata. 

3. Elevation to within one thousand feet of present state. 

3a. Deposition of miocene rocks. 

3.4. Outpouring of lavas through fissures. 

3c. Era of crater eruptions, and deposition of beds of volcanic 
tuffs in late seas and lakes. 

3d. Continued elevation of land to present height, accompanied 
by glacial and aqueous erosion. Diminished volcanic activity. 

There are certain evidences, among them Captain Dutton’s dis- 
covery of a rising surface at the Cascades of the Columbia, which 
make it probable that the mountain-making movements are still go- 
ing on in the range. HERBERT LANG, 

Portland, Ore., Jan. 31. 


° Queries. 

27. WASHINGTON’S LETTERS. — Inthe last number of the JZag- 
azine of American Hestory there are two letters of Washington 
which I think are of doubtful authenticity. The first letter is 
printed on p. 162: the second immediately follows it. Both are 
claimed to be taken from originals in the collection of Dr. Thomas 
Addis Emmet. That forgeries are extant of Washington’s letters, 
is well known to collectors. One prominent test of such forgeries 
is said to be in the autograph. Washington always abbreviated 
‘George’ by writing ‘G®°,’ and never used the initial G alone. 
Such a test, if reliable, applied to the letters, would prove them to 
be forgeries. This test will hold good in comparing the undoubt- 
edly genuine letters copied from originals in the British Museum, 
and printed in the same number of the magazine. Again, the sub- 
ject-matter of these letters is suspicious, especially where Washing- 
ton is made to write of his troops at Cambridge, that they “are an 
exceedingly dirty and nasty people.’ 1 do not claim to be an ex- 
pert on such matters. Onthe contrary, my disbelief in their authen- 
ticity is based more upon my wish that our beloved Washington 
did not write such a sentiment. 


GEORGE GLENN WOOD, M.D. 
Muncy, Penn., Feb. 7. 


Answers. 


23. DROPS OF WATER.—In answer to Mr. E. J. Pond’s query 
in relation to floating drops of water upon the general surface 
(Sczence, xi. p. 38), I beg leave to refer him to the paper of Prof. 
Osborne Reynolds of Manchester (England), published in Mature, 
vol, xxv. p. 23, Nov. 3, 1881, where he will find an explanation of 
this capillary-film phenomenon, as well as a clear indication of the 
physical conditions necessary for its production. 

‘  JoHN LECONTE. 
Berkeley, Cal., Jan. 30. 
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BOOK-NOTES. 

_—‘Harvard Reminiscences’ is the forth- 
coming book by the Rev. Dr. A. P. Peabody, 
preacher to the university, and one of the 
best-beloved and venerated men in America. 
For a quarter of a century he has been a high 
officer in the college; and it is two-thirds of 
a century since he first became connected 
_with Harvard, — first as student, and then as 
tutor. The book includes bright little mono- 
graphs on scores of the college officers of the 
last half-century or more, such men as Fel- 
ton, Palfrey, Kirkland, Clarke, Hedge, and 
Norton, besides many less well known. It is 
tich in characterization and anecdote and 
reminiscence, and will be treasured by all 
Harvard men, students or graduates. The 
frontispiece is a portrait of the gentle scholar, 
Dr. Peabody. The book will be brought out 
by Ticknor & Co. in February. 

—Mr. David A. Wells, we understand, 
devotes the ninth article of his valuable 
series on economic disturbances to a discus- 
sion of the labor-question. It will appear in 
The Popular Science Monthly for March, 
and promises to be the most important con- 
tribution that has lately been made to a 
problem which is now facing the industrial 
interests of the world. 

— Franklin Leonard Pope, an authority in 
electrical affairs, will contribute to the March 
number of Scrzbner's Magazine a paper on 
the electric motor and its applications, which 
is a complete account, in brief compass, of 
the origin and development of the use of 
electricity as a motive power. It will be fully 
illustrated. 

— Mr. Charles Mackay, LL.D., is about to 
publish his ‘ Dictionary of Lowland Scotch 
upon which he has been engaged for several 
years. It gives the more important words, 
with their meanings and etymological deriva- 
tions, together with an introduction dealing 
with the historical and literary development 
of the language, and an appendix of Scottish 
proverbs. 

— Forty-two years ago the old Hortzcul- 
Zurzst, under Andrew Jackson Downing, sig- 
nalled the birth of American horticulture. 
Later that magazine was united with the 
Gardener's Monthly, which, under Thomas 
Meehan, has for thirty years been the leading 
exponent of gardening and rural improve- 
ment on this continent. On Jan. 11 the Gar- 
dener’s Monthly and Hortculturdst of Phil- 
adelphia, incident to the death of its pub- 
lisher, Mr. Charles H. Marot, was sold to, 
and will at once be consolidated with, The 
American Garden of New York. The re- 
sult will be an enlarged, handsome quarto, 
illustrated monthly journal of gardening, 
within the reach of all lovers of nature. 

— An influential newspaper says that “the 
approaching suspension of Harper’s Frank- 
lin-Square Library indicates the close of a 
regrettable period of American book-making. 
On the other hand, the long-continued suc- 
cess of Ticknor’s Paper Series of original 
copyright American stories, proves the sagaci- 
ty of the scheme for providing the best liter- 
ature in legible and dignified shape, and at a 
price within the reach of all readers.” The 
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continued success of Ticknor’s Paper Series 
of original copyright novels will doubtless be 
still further assured by the volumes to be 
added thereto during the month of January, 
which include ‘ Beatrix Randolph,’ by Julian 
Hawthorne, and ‘A Fearful Responsibility,’ 
by William D. Howells. 
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On the Variation of Terrestrial Density, Grav- 
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Cor. 4th Avenue and 23d St. 


THE Wik 


A New Play by D. Betasco and H. C. De Mitte. 
Preceded!by=.---0--sslee Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


Ab ISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 


By Henry Arthur Jones, author of ‘* The Silver King,’’ 
&c 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr. HENRY E. ABBEY. 
Evening, 8:15. Matinée SATURDAY, 2:15. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 


ASINO. Broadway and 39th St 
Evenings at 8. Matinee Saturday at 2, 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERM TENTS 


RECEIVED WITH ROARS OF LAUGHTER. 


METROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & Tompkins, Proprietors and Managers. 
Monday, January oth. 


MrAoZ UilesMG 


GRAND PANTOMIME, 


Evenings at 8. Matinee Wednesday and Saturday at 2. 


ALY’S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 
Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 
EVERY EVENING at 8:15. MATINEES begin at 2. 


EVERY NIGHT at 8:15, production of Shakspeare’s 
comedy in five acts, ‘Midsummer Night’s Dream, by 
AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


IBLO’S. NIBLO’S. 
Mr. E. G. GILMORE....... Lessee and Manager. 
Reserved seats, orchestra circle and balcony, soc. 
FOURTH WEEK. FOURTH WEEK. 
STUPENDOUS SUCCESS. 
Messrs. Henry Pettit and Augustus Harris’s Great 
English Melodrama. 
A RUN OF LUCK. A RUN OF LUCK. 
A RUN OF LUCK. A RUN OF LUCK, 
MATINEES WEDNESDAY AND SATURDAY. 


Admission, 25c. 
Children, roc. 
Continuous 


BUNNELL’S | 728-32 Broadway. | 
OLD 


Sacred Hairy Family 


LONDON Dog Circus Wonders. |! Entertainment. 
MUSEUM, | The Greatest Show. | Noon till 11 P.M 
DEN MUSEE. 23d St., between sth and 6th Ave. 


Open from rt to x1. Sunday, 1 to rr. 
New Groups, New Paintings. ‘New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


NEW MAGAZINE—THE SWISS 
Devoted to spreading a love of CROSS = 


natureamong the peopie. Edited 
by HARLAN H. BALLARD, President of the Agassiz Asso- 
ciation, and succeeding St, Nichols as the official maga- 
zine of that body. $1.50 a year. Sample copy 10cents, or2> 
cents for trial subscription for 3 months. 
N. D.C. HODGES, PUBLISHER, 
Mention this magazine 47 Lafayette Place, New York. 
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Py ISON, B MAN &.CO,, 


, PUBLISHERS O HOOL BOOKS, 
NEW YORK AND CHICAGO, 


hee. call attention to their list of SCHOOL and COLLEGE TEXT-BOOKS as representative of the 


best works of their class. Correspondence relative to the introduction or exchange of text-books cordially invited. 


GRAY’S BOTANICAL SERIES. 


By Pror. ASA GRAY, of Harvard University, provides the best and most complete equipment for all classes, or for special study. 


GRAY’S How Plants Behave . : é 0 ‘ . $0 54 COULTER’S Manual of Botany of the Rocky Mountains $1 62 
GRAY’S How Plants Grow. . 6 . . : 80 | GRAY & COULTER’S Text-book of Western Botany 2 16 
GRAY’S Lessons in Botany, Revised  . .  . 94 | GRAY’S NEW BOTANICAL TEXT-BOOK (4 Vots.) 
GRAY'’S Field, Forest and Garden Botany I 44 Vol. I., New Structural Botany . p 2 00 
CRE Ssochoolland)Hicld: Book of Botany mee Vol. II., Goodale’s New Physiological Botany . A 2 00 
GRAY’S Manual of Botany : I 62 i j 
e Vols. III. and IV. (in preparation) 

GRAY’S Lessons and Manual, 1 vol. 2 16 
GRAY’S Structural and Systematic Botany 2 oo | MICROSCOPES. 
GRAY’S Synoptical Flora of North America (Gamopetals GRAY’S Botanist’s Microscope, 2 lenses . 2 00 

ous Dicotyledon’s, complete), 1 vol., new . ; 4 5 00 | GRAY’S Botanist’s Microscope, 3 lenses . 2 50 


At the prices named above books will be sent for examination or introduction. 


Send for descriptive pamphlet containing PORTRAIT and BIOGRAPAICAL SKETCH of Dr. Gray. 


IVISON, BLAKEMAN & CO., Publishers, 


149 Wabash Avenue, Chicago. 753-755 Broadway, New York. 
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¥UST PUBLISHED : 
The Geological Evidences of Evolution. 


A POPULAR EXPOSITION OF FACTS BEARING 
UPON THE DARWINIAN THEORY. By Prof. 
Angelo Heilprin, Curator-in-Charge of the Academy 
of Natural Sciences of Philadelphia. 12mo, cloth, 
fully illustrated. Price, $1.00. 


THE SAME AUTHOR: 

CONTRIBUTIONS TO THE TERTIARY GEOL- 
OGY AND PALEONTOLOGY OF THE 
UNITED STATES. 4to, cloth, 100 pages, with 
colored map. Price, $4.00. The above work, of 
which less than 50 copies now remain, presents for 
the first time a succinct statement of the Tertiary 
Geology of each of the several States of the Atlantic 
and Gulf borders in which the formation has been 
recognized, in addition toa general systematic review 
and analysis of the formation taken as a whole. 


Town Geology: The Lesson of the Phila- 


delphia Rocks. 


STUDIES OF NATURE ALONG THE HIGHWAYS 
AND AMONG THE BYWAYS OF A METRO- 
POLITAN TOWN. 8vo, cloth, with illustrations 
of the fossils of the marls, sketches of scenery, dia- 
cians: and geological maps. Price, $2.00. 

“* Professor Heilprin adopts that happy style of pre- 
senting the scientific facts with which he is familiar which 
Hugh Miller and Huxley and Tyndall, and many others, 
have done much to associate both with sound and with 
unsound science.”—Fournal Franklin Institute. 

““The present yolume is an admirable exemplification 
of the true method of geological study. 5 0 Ate 
work is admirably done, and the studious citizens of the 
Quaker metropolis owe their best thanks to the young 
geologist who has performed the task.’’ — Popular 
Science Monthly. 


The Geographical and Geological Distri- 
bution of Animals (International 
Scientific Series), 1887. 

12M0, pp. 435. Price, $2.00. 
Explorations on the West Coast of Florida 


and in the Okeechobee Wilderness. 
(Published by the Wagner Free Institute of Science of 
Philadelphia), 1887. Royal 8vo., cloth. 23 plates. 
Price, $2.00. 
Sent postpaid on receipt of price. 
Academy of Natural Sciences of Phila- 


delphia. 


JUST RISAION. 


The Geological History of Plants. 


By Sir J. WILtIam Dawson, F.R.S. 
ternational 


«cc In- 
With 
Illustrations. 12mo, cloth. Price, $1.75. 


Scientific Series.” 


‘The object of this work is to give, in a connected 
form, a summary of the development of the vegetable 
kingdom in geological time. To the geologist and botan- 
ist the subject is one of importance with reference to their 
special pursuits, and one on which it has not been easy to 
find any convenient manual of information. It is hoped 
that its treatmentin the present volume will also be found 
sufficiently simple and popular to be attractive to the 
general reader.”’ — From the Preface. 


D. APPLETON & CO., Publishers, 
I, 3, & 5 Bond St., N. Y. 


JUS PUIBIENSISUBID. 


Unfinished Worlds ; 
A Study in Astronomy by S. H. PARKES, 
IRONS IDS) 12 Illustrations. 
Price $1.50. 


“Tt is seldom one has the privilege of reading a work 
so full of interest and instruction from beginning to end 
as the present book. The author is master of his sub- 
ject.’”’ — Scientific Arena. 


“'All is well done.’ — Sezence, 


James Pott & Company, Publishers. f 
14 and 16 Astor Place, New York. 
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UTRITION 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put 3p 
{ in satin packets and boxes 0 
Wee IOs. 20s. ae and 100s. 

14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CoO. 
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MARVELOUS 


EMORY 


DISCOVERY. 


Wholly unlike artificial systems. 
Any book learned in one reading. 


Recommended by Mark Twain, RicHarD Proctor, 
the Scientist; Hon. W. W. Astor; Jupau P. Benya- 
min; Dr. Minor, &c. Class of 100 Columbia Law stud- 
ents ; two classes of 200 each at Yale; 400 at University 
of Penn., Phila., 400 at Wellesley College ; 350 Oberlin 
College, and three large classes at Chautauqua University, 
&c. Prospectus rOsT FREE from, 

PROF. LOISETTE, 237 Fifth Ave., New York. 


GOOD NEWS 
To LADIES. 


SS 

Greatest Inducements ever of- 
fered. Now’s your time to get 
up orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
Fk 5 Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 

THE GREAT AMERICAN TEA CO., 
P. O. Box 289, 31 and 33 Vesey St., New York. 


TAS PALATABLE 
AS MILK. 


So disguised that the most 
- delicatestomach can take it. 


ALMOS 


Remarkable as a 
FLESH PRODUCER, 
Persons gain rapidly 

while t2king it. 


® SCOTT’S EMULSION 


Ts acknowledged by Physicians to be the FINEST 
and BEST preparation of its class for the relief of 


CONSUMPTION, SCROFULA, GENERAL 
DEBILITY, WASTING DISEASES OF 


CHILDREN, and CHRONIC COUGHS. 
Aut Drucersrs. Scott & Bowne, New York. 
W. H, WALMSLEY & CO. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila. 


Microscopes and _ all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed /vee to any ad- : 
dress. Mention ScrENcE ese 
in corresponding with us. : 


“How to Strengthen the Memory.” 


Rev. E. L. Kelly, of Paterson, N. J., writing of Dr 
Holbrook’s book, “How to Strengthen the Memory; 
or, Natural and Scientific Methods of Never Forgetting,”’ 
says; ‘I haveread this treatise, this gem, and find a 
mine of wealth hidden in its pages. By it I was enabled 
last evening to learn the poem ‘Stabat Mater.’ in Latin, 
It took a little time, but the results were marvelous.”’ 
Catalogue and prospectus free. 


Mailed to any address on receipt of $1, by 
M. L. HOLBROOK CO., 13 Laight St., New York. 


GUSTAV BP obe CHE Ra 


828 Broadway, New York. 
Importer of Scientific Books and Periodicals. 


Branches: Leipzig, Hospital Str. 16 ; Lon- 
don, 26 King William Str.. Strand. ~ 


V | - S. R. Wincuecyt & Co., 185 Wabash Ave., 
0 apu * Chicago, publish the Handbook of Volapik, 
by Chas. E. Sprague. $1.00, and an 4 bridged Grammar 
af Volapiik. by Prof. Kerckhoffs, adapted to the use of 
English-speaking people by Karl Dornbusch. 20 cents. 
Mailed on receipt of price. 


(PROF SOR WANTED.— Wanted in the Uni- 

versity of Toronto for the opening of the University 
year, 1888-"89 in October, a Professor of Political Science. 
His special sub-departments would be political economy, 
comparative politics, history and international law; sal- 
ary $2,500 perannum. Address Geo. W. Ross, Minister 
of Education (Ontario), Toronto, Canada. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANy SuBJECT furnished by B: PICKMAN 
MANN, Wasuincton, D. C. 


Correspondence fee, 50 cents. 


Explanatory circulars 
free. 
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FRIDAY, FEBRUARY 17, 1888. 


FOR MONTHS PAST the attention of university men throughout 
the country has been centred in the Princeton College Board of 
Trustees, who were deliberating as to the successor of Dr. M‘Cosh 
in the presidency of that institution. On Thursday, Feb. 9, the fruit 
of those deliberations was seen in the unanimous election of Francis 
L. Patton, D.D., to the vacant post. This choice is on all grounds 
to be warmly commended. Dr. Patton is still a young man, being 
but forty-five years of age, and has yet to put forth to their fullest 
extent his marvellous intellectual powers. We seriously question 
whether any college has a president of so high an intellectual stamp 
as Dr. Patton. His theological and philosophical learning is vast 
in extent, and rich in quality. Both with tongue and pen he is clear 
and incisive. His critical ability is unrivalled, and in his new posi- 
tion he will have ample opportunity to show whether or not: he is 
equally strong in constructive and administrative power. To follow 
Dr. M‘Cosh is a trying test for any one, but we feel sure that Dr. 
Patton will confer honor and credit both upon Princeton and upon 
himself in his administration. That it may be long and prosper- 
ous, and that Dr. M‘Cosh may long be spared to witness the carry- 
ing-on of the work that he has so wisely planned, is the hearty 
wish of every friend of higher education in this country. 


SCIENCE IN ELEMENTARY SCHOOLS. 


IN the report of the council of education (England and Wales) 
for 1887, there are some excellent remarks about elementary science- 
teaching which are reproduced in a recent number of ature. The 
judgment is passed that nothing could be more unsatisfactory than 
the present position of the knowledge and teaching of science in 
the elementary schools. Notwithstanding all the advantages that 
have been offered pupil-teachers for the study of science, as a body 
they appear to be in a most deplorable state in this respect. The 
inspector who reports on training-colleges finds the ordinary pupil- 
teacher deficient even in mathematics. It isin doubt whether this 
deficiency should be ascribed to poor teaching or defective early 
training. Mr. Fitch, who reports on female training-colleges, finds 
things no better there. At the admission examination the work in 
the arithmetic is satisfactory in point of accuracy, but it displays 
want of method, failure to appreciate the meaning of the question 
asked, and ignorance of principles. Thus very few of the candi- 
dates were able to give an intelligent explanation of simple arith- 
metical processes, such as subtraction or division. With them, as 
with the male pupil-teachers, book-work and memory are wholly 
relied on, and little attention is paid to the intelligent application of 
principles. “ Scarcely three per cent are able to do much more in 
the teaching of arithmetic than work sums more or less correctly 
on the blackboard.” 

With such material to work on, it is not surprising that the re- 
sults of the work at the colleges are not what they otherwise might 
be. Those who are below the average at admission rarely succeed 
very well in the array of subjects to be learned in two years’ train- 
ing. With regard to the male students, the reports at the close of 
the first year’s training record that the answering of the questions 
set on the first book of Euclid was disappointing. The students 
appear to have learned their propositions by rote, and to have dis- 
played great want of neatness and accuracy. Though the riders 
were joined to the propositions on which their solution depended 
and though all these riders were easy, very few of the papers were 
satisfactory. This inability to solve the easiest geometrical deduc- 
tions is commented on again and again, and proves beyond doubt 


that either the students are negligently taught, or that they commit 
the book-work to memory without understanding it, and conse- 
quently are quite incapable of applying their knowledge to solve the 
simplest riders. 

In summing up his impressions of the male training-colleges, the 
inspector gives it as his opinion that the students are over-lectured 
at some of the colleges, and that the lectures are mechanically re- 
produced, and transferred as closely as possible to the examination 
papers. This, of course, is due to the defective early training of the 
students, and to lectures injudiciously delivered on subjects about 
which students know absolutely nothing. For instance: one lec- 
turer delivered a very excellent discourse on the corrupt form of 
Latin used by the Roman soldiers in Britain, its causes and its ef- 
fects, to a class of which few, if any, of the members knew any thing 
whatever of Latin. 

In the female colleges, even in arithmetic, questions on theory 
and principles are not well done, long problems are inaccurately 
done, and, as a whole, it is seen that there is yet much that remains 
before it can be said that the present system is satisfactory as regards 
the knowledge given and the methods adopted. There appears 
to be among the students a very narrow view of their future work, 
a desire to regard the obtaining of their certificates as the goal and aim 
of their existence. The views on science, of one of these maidens, 
are worth recording: “ If I am successful in obtaining my certificate, 
I intend (D.V.) going infor two sciences. At the same time I pro- 
pose attending a tonic-sol-fa class to get my advanced certificate. 
Should the two sciences ‘sound, light, and heat,’ and ‘electricity 
and magnetism,’ prove a success, I shall probably take up the 
science of hygiene.” If the training-colleges tend to remove the 
impression that the technical qualification is the end of the pupil- 
teacher’s work, if they awaken a spirit of emulation among the 
students, and enable them to teach more thoroughly and intelli- 
gently, then they will have fulfilled a large portion of their duties. 

With such products as are thus indicated, as teachers, it is easy 
to predict what the schools that are under their care will be like. 
With masters, the majority of whom know little or nothing of 
even the elements of science, the pupils cannot be expected to pass 
well in these subjects. Thus it is seen, in the return of the number 
of pupils sent up on ‘ specific subjects ’(most of which are scientific), 
that only 16.51 of those eligible for examination have been so ex- 
amined, and of these nearly one-half were from the London School 
Board District. One-half of the passes were in algebra and animal 
physiology. 

The inspectors in all parts of the Kingdom agree, that, with the 
exception of some of the cities and large towns, throughout the 
elementary schools science is untaught. This we can well imagine, 
when we have seen that the average teacher is completely ignorant 
of any of its branches, and it is the average teacher who is sent to 
the country schools. The explanation of some of the inspectors, 
that in the country for a great portion of the year the attendance of 
the children who are fit to be taught these subjects is very irregu- 
lar, does not meet the question; for, even were the children most 
regular in their attendance, the subjects could not at present be 
taught, and, until the average elementary teacher is altered, they 
will not be taught. 

The brightest spot of all appears to be Nottingham, and there 
2,526 children were examined in specific subjects, of whom four- 
fifths passed. ‘Mechanics for boys, and domestic economy for 
girls, are the subjects principally taken by the Nottingham Board 
Schools, and are taught by a specially qualified science demon- 
strator and assistant, who visit the various schools in turns, bring- 
ing the apparatus with them in a specially constructed hand-cart. 
The lectures given on these occasions are afterwards gone through 
again by the teachers of the schools, from notes taken at the time. 
These lectures are simple and interesting, and are given with great 
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care and skill. The results are remarkably good, both as regards 
the actual knowledge acquired by the scholars, and the stimulus 
given to the general intelligence. Besides the above-named sub- 
jects, physiology and algebra are often taken with very good re- 
sults, and in one school the principles of agriculture are taught with 
marked success.” 

Some of the causes of this almost total absence of any scientific 
teaching in the elementary schools have been pointed out. Where 
science has been well taught, it has borne good fruit ; and where 
teachers and managers have set themselves steadfastly to overcome 
the difficulties in their way, a high and encouraging measure of 
success has been obtained. Thus we have the remarkable testi- 
mony of the success of the experiment in Nottingham, and surely 
there are many other districts in England quite as competent to 
carry on this work as Nottingham. Why it could not be done in 
any town in England, it is difficult to see. In many cases where 
these subjects have been taught, the inspectors have wisely set their 
faces against them, finding but a wretched smattering among the 
pupils. Nothing else can be expected in remote rural districts, 
where the teacher, whose whole time is scarcely sufficient for the 
few rudimentary subjects, is so ambitious as to attempt to cram 
some of his pupils with the elementary knowledge of a science of 
which he is himself confessedly ignorant. But in the towns and 
cities competent teachers are always to be had. If the board mas- 
ters do not find themselves fit for the extra labor and extra knowl- 
edge required, there should be no difficulty in obtaining a special- 
ist, as has been done at Nottingham. And in no place could the 
foundations of technical education be more surely laid than among 
the elder children of elementary schools. In the minutes and in- 
structions issued to her Majesty’s inspectors, managers are re- 
quested to aid, in every way they can, the teaching of one or more 
specific subjects appropriate to the industrial or other needs of the 
locality, and the rudiments of two higher subjects to supply a foun- 
dation for future work. With this object, it is suggested that where 
the teacher is not competent to do so, —and this, according to the 
reports, is the rule, and not the exception, —a specialist might be 
employed by a number of schools in a district, whose instruction 
would be supplemented by that of the ordinary teachers. There is 
only one instance, that of Nottingham, given in the reports, of such 
suggestions having been followed. 

What is said in the report about geography and geography-teach- 
ing is of special interest. It appears that while there is a great ab- 
sence of culture and general intelligence upon the part of a consid- 
erable number of candidates, yet the answers to the geography- 
papers set for admission to the male training-colleges are more 
accurate than would be supposed. 

Here, again, the metropolitan candidates are superior to the pro- 
vincial candidates, particularly in the map-drawing, though in this 
particular there has been a falling-away of late. Among the female 
candidates, the geography was not very satisfactory, exhibiting in- 
accuracies in map-drawing, indefiniteness in the answers, and gener- 
ally marks of defective early training. In the examinations for the 
first year’s certificates the male candidates answered fully and ac- 
curately; but usually there was a slavish following of the words of 
the text-books and the lecturers’ notes. At the end of the second 
year there is the same report, — book-knowledge without intelli- 
gence, and abundance of information imperfectly digested. With 
the females the result is the same, — verbatim reproduction of the 
books or notes they had read; fairly creditable answering; but 
“the style of the papers reveals the painful poverty of the general 
reading of the students, and the utter absence of any individuality, 
or attempt at description in their own words.” In many papers 
there was a constant iteration of the same words and phrases, sug- 
gesting that the candidates had learned off by rote the answers to 
probable questions. Withregard to the elementary schools, all the 
reports agree in saying that there has been a marked improvement 
in the teaching of geography. Where it is intelligently taught, it is 
the favorite subject; but too frequently the children are not well 
grounded. While all parts of the country report progress in geog- 
raphy, it is worthy of remark that all the maritime districts surpass 
the inland schools in the knowledge of the country, its colonies, and 
its trade. The report believes that this is only natural, and insists 
that ‘the teacher who would not, in Devonshire, interest a class of 
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boys in the voyages of Drake, or who, in Somerset, would not rivet 
the attention of his pupils on the victories of Blake, would not be 
worthy of his post.” Though the teachers may be congratulated, 
speaking generally, on the progress made in geography, there are 
many faults to be found. In portions of Wales and of the centre 
of England, geography is only fairly satisfactory. The pupils are 
weak in questions of latitude and longitude: they do not learn in- 
telligently, because most probably they are taught mechanically and 
unintelligently. It should be within the power of every teacher, by 
the use of an ordinary globe, to make this portion of the subject in- 
telligible to any ordinary boy. But few lads could understand a 
lesson on meridians and parallels, given by a teacher who does not 
use a globe at all; and yet this is quite common, Hence it is that 
the map-drawing is very poor, even where there is a good knowl- 
edge of geographical facts. Many of the inspectors complain of 
lack of globes, maps, etc.; and, even where there is abundance of 
general maps, there are no local maps,—a want which is very 
widely felt. In this respect the Board of Education might take a 
lesson from the commissioners of national education in Ireland, 
who have published local maps, and require each pupil in the higher 
grades to know, in addition to general geography, the map of his 
neighborhood. 


THE IMPROVEMENT OF HARBOR ENTRANCES, 


IN 1743, under the direction of Dr. Benjamin Franklin, a move- 
ment was started in Philadelphia for the organization of the first 
scientific society in America; and in a letter from Franklin, under 
date April 5, 1744, to his friend ‘‘ Hone Cadwallader Colden, Esq.,”” 
he says, ‘‘ The Society, as far as relates to Philadelphia, is actually 
formed, and has had several Meetings to mutual Satisfaction ; — as 
soon as I get home, I shall send you a short Acct. of what has 
been done and proposed at these meetings.” 

This society, which for nearly a century and a half has been 
known as the ‘ American Philosophical Society for the Promotion 
of Useful Knowledge,’ has been presided over by the most distin- 
guished of American scientists and scholars, and an election to its 
membership has been an honor cherished no less by foreigners than 
by Americans. The society to-day is venerated for its age, distin- 
guished for its services in promoting useful knowledge throughout 
the continent, and claims for its supporters the greatest scientists, 
the most cultured scholars, and the most prominent of American 
engineers who have been active in the dissemination of useful 
knowledge through improved navigation, the creation of canal and 
railway systems, the telegraph, and the development of the me- 
chanic arts, by which useful knowledge has become as free to all 
as the air we breathe. 

In 1785 John Hyacinth de Magellan of London, recognizing the 
prominent position of the society, proposed to donate to the society 
“200 guineas, to be appropriated as a perpetual Fund ; the interest 
of which to.be annually given, in a medal of gold, as a Premium to 
the author of the best Discovery, or most useful Improvements re- 
lating to Navigation or Natural Philosophy.” The conditions under 
which this premium was to be awarded were drafted by a com- 
mittee of which Dr. Franklin was a member, and were approved 
by Magellan himself. These conditions are so exacting that but 
few discoveries have been considered sufficiently important in them- 
selves to merit the high honor of the ‘Magellanic Medal,’— an 
American honor which is esteemed more highly than any to be won 
by a scientific discoverer in the field of navigation, natural philos- 
ophy, or astronomy; which latter subject Magellan subsequently 
included. It has now been many years since any discoverer has 
received this medal, although applications are continually presented 
which seek the prize so zealously guarded by the society. 

Last spring a paper was presented to the society, describing a 
most important discovery in ocean dynamics, under the title ‘ The 
Physical Phenomena of Harbor Entrances, their Causes and Reme- 
dies. — Defects of Present Methods of Improvements.’ This, with 
other communications, was referred to the consideration of the 
twelve counsellors and other officers of the society, and on Dec. 16 
a favorable report on the discovery was made to the society, and, 
by a secret ballot of the members, the premium was awarded the 
same. Upon opening the sealed letter with the same motto as that 
accompanying the description of the discovery, it was found that 
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‘the premium had been awarded Lewis M. Haupt, professor of civil 
‘engineering at the University of Pennsylvania. This discovery of 
authorship was a surprise to the society, since it was thought that 
the author of the paper would have proved to be a member of the 
‘Coast and Geodetic Survey, of the Hydrographic Office, or of the 
River and Harbor Improvement Service, a number of the members 
of which have given much attention to the laws of ocean dynamics 
in determining the improvements to be made annually by the gov- 
‘ernment to our rivers and harbors. The mere announcement, how- 
-ever, of Professor Haupt’s name was confirmatory evidence of the 
wisdom of the society in awarding the medal. Professor Haupt, 
although an engineer graduate of West Point, has, during the past 
twenty years of civil professional life as an engineer, won such suc- 
cess and distinction in his profession, that the present honor which 
he has received only re-enforces the views which are gaining such 
a stronghold, — that the civilian engineer merits a standing in all 
government engineering work on the same basis as the regularly 
commissioned officers. ~ 

Tersely, the object of the paper presented to the society was to 
collate certain observed facts for the purpose of explaining the physi- 
cal phenomena of harbor entrances, and of deducing therefrom 
conclusions of practical value in the economical solution of the 
problem of improving the channels and shelterings of harbors. 

What was claimed in the paper as meriting the favorable judg- 
ment_of the society is briefly outlined by the author as follows :— 

“1, The determination of the character, direction, and relative 
intensities of the forces acting upon any harbor entrance, from a 
study of the submerged topography and other local physical fea- 
tures. 

“2, The discovery of the existence of typical form, in the sandy 
spits bordering the entrance, which will in general indicate the direc- 
tion of the resultant movement. 

“3. The recognition of the fact that the proper place for the ebb 
discharge, or channel over the bar, is as far removed as may be 
from the point of direct attack of the flood resultant, when the 
direction of the latter is not normal to the coast. 

“4. The definite enunciation of the principle that the trend of the 
‘coast with reference to the cotidal line will in general indicate at 
once the proper position for defensive works. 

“5. The presentation of an original form (in plan) of break- 
water, whereby the natural agencies are materially aided, without 
serious interference with either the flood or ebb forces. 

“6, A method of improvement whereby the internal currents are 
‘concentrated and conserved for more efficient scour after passing 
the gorge. 

“7. A plan for utilizing the natural tendencies of the flood to cut 
a beach channel which shall be available for the lighter-draught 
vessels. 

“8, The enunciation of the principle that the cause of the angular 
movement of the ebb stream after egress is due to the general form 
of the exterior coast-line, which causes a racing of the tidal crests, 
from the outer capes towards the bight of the bay, and that the 
flood components thus generated are the forces which build the 
bars and shift the inlets. This incessant semi-diurnal action of the 
flood is the controlling element in the forces affecting the magnitude 
and position of the bar. Storms and winds may modify and shift 
the deposits, but eventually the flood re-establishes the original 
conditions. 

“9. The free circulation and ingress given to the flood by the 
detached breakwater, so designed as both to oppose the flood and 
produce interfering waves which deposit sand outside of the chan- 
nel, whilst it also aids the ebb in its attack on the bar by defending 
its channel and concentrating its volume. 

“To. For a given site and stage of water, the flood movement 
approaches in the same direction, hence the resisting and regulat- 
ing works should be placed on the near side of the proposed chan- 
nel. If on the far side, they would be worse than useless, unless 
for shore protection. 

“J1. No artificial re-opening of an outlet which has been closed 
by this flood component can be maintained without auxiliary works 
to deflect and modify its action. Dredging is only justified when 
the interests of navigation are sufficient to maintain a continuance 
of the expense, and no other reasonable methods are available. 
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“12. The ability resulting from these general principles to con- 
struct works requiring a lesser linear development which will pro- 
duce greater navigable depths at less cost. 

“13. The abolition of the risks and difficulties attending the 
navigation of narrow jetty entrances in times of danger. 

“14. It frequently happens that the requirements of navigation 
and tidal concentration are conflicting: the former demanding 
wide entrances; the latter, on account of insufficient tidal volume, 
narrow ones. This debars the usual jetties, and prevents improve- 
ment. The plans herein proposed are eminently adapted to meet 
such contingencies.” 

The last-mentioned condition applies in a significant way to the 
conditions at Absecon and other inlets. 

The phenomena of tidal movements, and their bearing upon the 
formation and destruction of barriers in harbor basins, are of course 
influenced not only by the topography of the coast-line, but by that 
of the bottom of the harbor itself, both of which features are in 
turn perpetuated or changed in form by the relative resistance of 
the material forming the bottom of the harbor, and the direction 
and force of currents due to fresh water and tidal movements, 
winds, and waves. Yet, at the same time, little has been correctly 
understood as to the laws governing these movements. The new 
conditions which Professor Haupt so ably enunciates in his paper 
throw much light on the study of the history of our offshore water- 
ways, as shown by an inspection of those extending along the At- 
lantic coast, as exhibited by the Coast Survey charts. This is 
particularly realized in an examination of our southern bay, extend- 
ing from Cape Florida to Cape Hatteras, and of our middle bay, 
from Cape Hatteras to Nantucket. The application by Professor 
Haupt, of his principles and discovery to local conditions along this 
coast-line, is unique and forcible. It is certainly evident to an in- 
telligent and experienced engineer, as Professor Haupt himself in- 
dicates, that, if it is proposed to aid nature, the engineer ‘‘ must so 
design his external works as to prevent the flood-tide from carrying 
sand into the channel to obstruct the ebb and require more work 
of it for its removal.” His system is based upon an internal con- 
centration of the ebb currents in their path to the gorge, and of 
their external conservation after passing through this section to the 
ocean. 

A paper narrating a discovery so important in ocean dynamics as 
this, cannot be fully reviewed or fairly treated in a brief space; but 
one of the most convincing arguments in support of the conditions 
enumerated above is the application of the discovery to the cause 
and direction of the tidal movements in Barnegat Inlet as bearing 
upon the location of the light-house which was erected in 1834, but 
which was subsequently destroyed prior to the erection of the 
second structure in 1858. This latter structure has been ineffec- 
tually ‘ protected’ by a system of jetties, and it is now evident, in 
the light of the investigation of this particular case, that the struc- 
ture has been improperly placed on the spit opposed to the flood re- 
sultant. If the light had been placed on the north spit, the interests 
of navigation would, no doubt, have been as well protected, and all 
the defensive works which have been constructed at great cost to 
the government would have been rendered entirely unnecessary. 

Lentz, in his ‘Ebb and Flow of Tides,’ says, “ The intricate, 
theoretical, tide-generating conditions are complicated by a number 
of circumstances, forming a bewildering labyrinth of causes and 
results, through which the human mind cannot find its way.” 
When one bears in mind such a statement from an authority so 
high, too much cannot be said in praise of Professor Haupt’s dis- 
covery in its bearing on “useful improvements relating to naviga- 
tion ’’ as well as “natural philosophy,” and of the high honor con- 
ferred upon him by the American Philosophical Society in award- 
ing him the Magellanic premium. Gx ASA: 
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EXPLORATION AND TRAVEL. 


Notes on the Geography of Labrador. 


THE December number of the Bulletin of the American Geo- 
graphical Soczety contains a paper by A. S. Packard on the physi- 
cal geography of Labrador. The paper is accompanied by a 
map of Labrador, compiled by F. Leuthner, and said to show 
the present state of our knowledge. It is founded on the British 
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Admiralty maps and a manuscript map by S. Weiz, a Moravian 
missionary who visited the northern parts of the coast of Lab- 
rador. The latter was published in January, 1869, in the J7/7zsszos- 
blatt aus der Briidergemeinde, and we reprint it here side by side 
with the latest British Admiralty map (No. 863, Hudson Bay and 
Strait) for comparison. It will be seen that the geographical posi- 
tions, as well as the coast-lines, show many discrepancies; so much 
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mark, “ Large corrections: April, 1882, June, 1885,” show Greely’s 
discoveries, but not the valuable work done by Danish, American, 
German, and French explorers. The same is the case in the sheet 
mentioned above, which was published in 1884. Evidently neither 
Weiz’s nor the British maps are founded on reliable observations. 
Weiz’s route on board the schooner ‘ Meta’ is shown on his map, 
and it will be seen that he did not visit the deep fiords. The 


so, that it is impossible to compile them into one map. The posi- 
tions of the admiralty map are comparatively correct; but it may 
be assumed that the outlines of the coast, and the names and posi- 
tions of the islands, are better on Weiz’s map, as he gathered his 
information from Eskimo who are well acquainted with the coast. 
Unfortunately the admiralty maps of these regions are not up 
to date, and are therefore extremely deficient. The maps ‘ Arctic 
Sea ’ (No. 2177), for instance, the eastern sheet of which bears the 


nomenclature of the British maps is very deficient, the local names. 
of places being misspelled so as to become almost unintelligible. 
As we find, instead of 7, 7 in most parts of the coast, I concluded 
that the original is a manuscript of a German missionary, the 7 in 
a German handwriting being similar to an English /. 

Besides the explorations mentioned by Packard, a considerable 
amount of work has been done in Labrador and the adjacent parts 
of the country. Lake Mistassini was explored in 1884-85 by an 
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expedition sent out jointly by the Geological Survey of Canada and 
the commissioner of crown lands of Quebec. The latter has re- 
cently sent surveyors who explored the numerous rivers emptying 
into the St. Lawrence. I mention particularly C. E. Forgues’s sur- 
vey of the rivers St. John, Mingan, Natashquan, and Esquimaux. 
Last summer the missionary Edmund James Peck succeeded in 
crossing Labrador from Richmond Bay to Ungava Bay. Green 
Island, in Hudson Bay, as shown on Packard’s map, does not exist 
according to observations made by Gordon on his expeditions to 
Hudson Bay. Thearchives of the Department of Marine of France 
possess a number of manuscript maps of Hudson Strait, which, 
however, have not been published. 
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LABRADOR, FROM THE BRITISH ADMIRALTY MAP NO. 863. 


An interesting sketch of the physical geography of Labrador was 
given by Dr. R. Koch, who wintered in Nain in 1882-83, and visited 
the stations of the Moravian missionaries. He describes the country 
in the Deutsche Geographische Blitter (vol. vii. No. 2, 1884). The 
outlying islands are barren and destitute of vegetation ; the valleys 
adjoining the bays and fiords, however, have beautiful forests of 
pine and larch, surrounding dark, quiet lakes. Towards the moun- 
tainous region the woods are lighter, and the numerous dead trunks 
testify to their struggle against the gales of winter. Travelling 
by sledge westward from Nain, the plateau of the interior is reached 
after four or five days’ travel, of about thirty miles each, through 
fiord-like valleys. After one or two days more, the height of the 
land is reached. The height of the land approaches the shore in 
the northern parts of the peninsula, being only one day’s journey 
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distant from Rama. The narrower the mountainous district be- 
comes, the higher it is. Near Hoffenthal the mountains do not 
exceed a few hundred feet in height. At Nain the mountains close 
by the sea are from eight hundred to twelve hundred feet high. 
The Kiglapait, between Nain and Okak, have an elevation of several 
thousand feet. North of Hebron the country is alpine in character, 
the mountains rising almost vertically from the sea. Deep, nar- 
row fiords intersect the coast, which is not sheltered by islands 
from the heavy swell of the ocean. But, although the peaks attain 
a great height, no extensive snow-fields and glaciers are found. 
From Hebron to Komaktorvik there are hardly any islands off the 
coast, but farther north it is skirted by innumerable dangerous 
rocks. Near Rama, Koch ascended a mountain twenty-six hun- 
dred feet in height. He describes the scene as very grand: “ At 
my feet I saw the deep bluish-green fiord surrounded by steep, wall- 
like cliffs. The mountains were covered with shrubs colored red by 
the first frost of the season. To the left spreads the dark blue 
ocean, with its greenish-white icebergs. On the opposite side of 
the fiord, and towards the west, extended steep and ragged moun- 
tains, and narrow gorge-like valleys, in one of them a dark lake, 
the water of which, black as ink, reflected the high peaks. In the 
interior I saw mountains rising to still greater heights, and covered 
with fresh snow extending north and south as far as I could see. 
The highest points of this range are opposite the island of Aulat- 
sivik, and reach elevations of from eight thousand to nine thousand 
feet. While mountains less than fifteen hundred or two thousand 
feet in height are rounded, and bear evidence of having been covered 
by glaciers, the ragged forms of the higher mountains show no 
such signs.’ Continuing, Koch describes the terraces and lakes 
formed by the rivers and the old beaches, which he found in several 
bays as high as one hundred feet above the level of the sea. 

Some additional information is cdntained in the publication of 
the reports of the German polar stations of the international sys- 
tem. Since Koch’s visit to Labrador, meteorological observations 
are being made at all missionary stations of the Labrador coast, 
which are of particular value as filling the wide gap between the 
system of Canada and the Danish stations in Greenland. 


PHYSIOLOGICAL AND PATHOLOGICAL REVERSION. 


WRITERS on evolution, and especially Darwin, have endeavored 
to explain many curious facts in the forms, colors, and general ap- 
pearance of animals by reversion to a condition existing in ances- 
tors more or less remote. As this explanation has seemed to be 
the only one that met the cases, it has been largely accepted. But, 
so far as 1 know, physiological and pathological reversion in the 
sense in which the terms are used in this paper, has not been em- 
ployed to any appreciable degree by writers of any class to explain 
phenomena which seem to me to gather fresh interest around them, 
and appear in a new light when thus viewed.’ By physiological re- 
version I mean a return toa condition functionally similar to,if not 
identical with, that existing in some lower form; and by pathologi- 
cal reversion, an analogous result dependent on a disordered con- 
dition (disease). 

It is now almost superfluous to point out that the embryo of the 
highest mammals passes through stages of development closely al- 
lied to the permanent forms of groups of animals lower in the 
scale. But that there is also a close functional resemblance in 
many particulars has not been much insisted upon. The subjectis 
so large that the various adaptations in the embryo to an environ- 
ment that is but temporary can be only indicated, and not treated 
in detail. It is plain that the embryo of the mammal, being sur- 
rounded by a fluid medium and drawing the oxygen supplies for its 
tissues independently of any actual contact with an atmosphere, 
must resemble functionally aquatic animals proper in many respects. 
It breathes by the placenta, virtually as the fish and other aquatic 
animals by gills. The condition of the blood puts it on a par with 
lower forms ; and, even in the highest intra-uterine stage of develop- 

1 Jt was not till long after this paper had been written, and a considerable time after 
it had been read before the Medico-Chirurgical Society of Montreal, that I became 
aware that the principle involved in the discussion had been previously announced by 
Dr. Milner Fothergill of London in a communication printed in the Wedicad Press 


and Circular for August, 1886. I am glad, however, to be able to make this 
acknowledgment on behalf of so bold and original a writer as Dr. Fothergill. 
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ment, the blood supplied to the tissues is not completely aerated, — 
a condition remaining in all forms lower than the birds. Many 
functions peculiar to the mammal, or, if not actually characteristic, 
but indifferently developed in lower forms, are still less marked in 
the mammalian embryo. If there be consciousness, it is of that ob- 
scure kind existing only in forms of life low in the scale. Re- 
flexes, indeed, there are in abundance, and probably much nervous 
automatism; but such limited action of the nervous system is pre- 
cisely what distinguishes lower from higher groups of animals. 

- Nor is the adaptation of the newly born mammal to its surround- 
ings immediate. Throughout the first days of the life of the in- 
fant, such adaptation is very imperfect, and in consequence many 
children perish. Further, the resemblance of the infant to animals 
of lower groups is shown in many directions, and especially in the 
neuroses and psychoses. ‘The study of infant psychology has of late 
attracted much attention, and promises most instructive results. 

Turning from embryonic and infantile life to the opposite pole of 
existence, old age, there is much that points in the direction of re- 
version. It is not a matter of great importance whether we regard 
this as physiological or pathological. Shakspeare’s unrivalled 
description of the epochs (biological and psychological) of human 
life will occur to many readers. We must not, however, push the 
resemblances between the infantile and senile stages too far. 
There is sometimes a functional likeness which can scarcely be con- 
sidered genuine physiological reversion, although it is a species of 
functional reversion, for the consequences are the same. But in 
general in both conditions there is an imperfect adaptation to the 
environment. Moreover, in certain respects the old man reverts 
rather to the functional condition of lower forms of life than directly 
to a previous stage in his own existence. Thus the imperfect ac- 
tion of the respiratory, circulatory, cutaneous, and also of the 
nervous system, by which the functions of the cerebrum and the 
senses are weakened, are all either physiological or pathological 
reversions, as we choose to regard the matter. But it is not’on 
such facts, however, that I would rely to establish the principles of 
this paper. 

In the various stages of slow or natural death, we have the 
clearest evidence of physiological reversion in not one but many 
different systems of the body. 

Normally expiration is largely passive, though possibly less so 
than the text-books of physiology have represented ; but, as is well 
known, in the dying man this phase, and indeed all phases, of the 
respiratory act are in turn or contemporaneously modified : there 
may be a diminution of one phase, and an exaggeration of 
another, etc. In the frog and turtle both inspiration and expira- 
tion are active: in such animals we recognize a function, moreover, 
of the mouth and pharynx, in respiration, normally unknown in 
man. Dr. Garland has, however, pointed out that in the tracheot- 
omized dog, and, as he believes, in man under the same circum- 
stances, and also in the moribund, a form of the throat respiration 
supervenes. Hehas proved this experimentally in the tracheotomized 
dog (Journal of Physzology, vol. ii.). In other words, there is a 
resemblance to what exists normally in the frog. Garland recog- 
nized this, though he has not spoken of it as a physiological rever- 
sion. But apart from this minor reversion, it is plain that in 
general the respiration of the dying bears a resemblance to that of 
the groups with an active phase in both halves of theact. Further, 
there is frequently a marked facial and laryngeal respiration, so 
well seen in the normal breathing of such lower mammals as the 
rabbit. 

Accompanying this alteration in the respiration, there is a great 
change in the circulation. As I have shown, as the result of a 
special study of the subject ( The Rhythm and Innervation of the 
Heart of the Sea-Turtle,’ Journal of Anatomy and Physzology, vol. 
xxi.), functional action ceases in the hearts of the cold-blooded 
animals invariably in acertain order; that is to say, the parts latest 
developed phylogenetically, as the ventricles, are the first to cease 
to act. The same applies to the mammal, and I have elsewhere 
(‘A Physiological Basis for an Improved Cardiac Pathology,’ 
Medical Record, Oct. 22, 1887) expressed the conviction that it is 
fortunate for man that such is the case. It is difficult to see how 
the ventricles could retain at once that sensitiveness and power to 
adapt to the ceaseless and innumerable changes in the inner life 


SCIENCE. 


[Vou. XI. No. 263 


of a mammal, and also the resistance so marked in the auricles 
and the great veins at their junction with the right auricle, corre- 
sponding to the szzzs venosus of lower forms. Now, in the mori- 
bund there may be only an occasional beat of the ventricles to 
several of the other parts of the heart; or the ventricles may pulsate 
so feebly as to expel but little blood: hence the latter becomes 
gradually more venous, with corresponding effects in the venous 
channels, which become more prominent; in the nutrition, lead- 
ing to lowered temperature generally most pronounced in the 
parts most distant from the heart; in gradual loss of all the func- 
tions of the cerebrum; finally, the only muscles that are function- 
ally active are the respiratory, the sphincters, etc. In a word, the 
dying human subject sinks functionally lower and lower in the 
scale of animal life. There is physiological reversion of the widest 
kind. This seems the most instructive aspect of the facts; indeed, 
I can see no other way in which a really philosophical significance 
can be read into such phenomena. 

It may be readily perceived that in sleep itself there is a daily 
reversion. Sleep not only reduces all human beings to the one 
level, but it puts all mammals on the one plane. Now, it will be 
seen, if we consider the nervous system, that the parts peculiar to 
man, or most developed in man, are the very ones that for the time 
being are as good as annihilated in sleep. Why should this be so ? 
Why should this order be followed? To say that the parts of the 
nervous system remaining functionally active are those necessary to 
maintain the vital functions, in reality throws no light on the ques- 
tion unless we regard man as derived from lower forms, while the 
whole becomes clear enough if we admit this. Much the same line 
of argument applies to the reversions witnessed in hypnotism, 
somnambulism, and allied phenomena. 

Hibernation is one of the most interesting examples of physio- 
logical reversion to be found. We witness in the bat, though one 
of the most active of animals, a return during hibernation to a con- 
dition very much like that normally present in a cold-blooded animal 
such as the turtle; while the cold-blooded groups themselves pass 
into a winter sleep allied to the quiescent state of plants or the 
‘resting stage’ of the infusorians. Reversion alone — physiologi- 
cal reversion — seems to explain such behavior. 

These general phenomena prepare us to understand certain 
results following experiment, which, so far as I know, physiologists 
have never explained satisfactorily. I shall take my illustration 
chiefly from cases mentioned in the ordinary text-books, and es- 
pecially from the magnificent work of Prof. M. Foster, as in that 
we find subjects usually considered from different points of view. 

It has been pointed out that if the nerves supplying the posterior 
pair of lymph hearts in the frog be divided, though their action 
ceases for atime, it is eventually resumed; that if the sino-auricu- 
lar junction of the heart of the turtle be ligatured under favorable 
circumstances, the action of the auricles and ventricle, tempora- 
rily arrested, may be resumed. 

In general, if the sinus, or the sinus and auricles, be ligatured off 
from the ventricle in a frog or turtle, and all the cardiac nerves be 
divided (precluding the possibility of nervous stimuli reaching them 
from distinct centres), these parts of the organ, I have observed, 
will beat more forcibly against the unusual resistance than before. 

It is stated, that, when the cervical sympathetic is divided, the 
dilatation and cessation of rhythmic action of the arteries in the ear 
of the normal rabbit, ensuing, are finally followed by a return to 
the normal condition. 

The latter has been explained by the assumption of a local ner- 
vous mechanism, which, though habitually influenced by the central 
nervous system, suffices of itself when the connection with the 
nerve-centres is severed; but such local nerve-mechanism has 
never been demonstrated anatomically. These and many similar 
cases are explicable by physiological reversion. In lower forms,! 
in which it is quite impossible to believe in a local nervous mechan- 
ism at all, there is pulsation in vessels, etc., owing to the rhythmical 
action of unstriped muscular fibre or of cardiac muscle. This func- 
tion of the muscle is no’ doubt under the control of the nerve- 
centres in all the higher groups of animals ; and when itis exhibited 
apart from such connection, we naturally seek for an explanation, 


1 This subject is discussed in my paper on the ‘ Causation of the Heart-Beat,’ etc., 
in the Caxada Medical and Surgical ¥ournal, January, 1887. 
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To my mind, the only one adequate is to be sought in physiological 
reversion. Whether there are not examples of it even when the 
nervous system is intact, as in excessive action of the bladder, 
ureter, etc., in cases of obstruction, is worthy of consideration. 

Dr. Pye-Smith (Journal of Phystology, vol. viii.) has maintained, 
from certain experiments made by him, that the vessels of the ear 
of the rabbit, etc., do not regain their tone after section of the 
nerves concerned, and concludes that nerves are not essential to 
nutrition. However it may be as to the first proposition, I cannot 
help thinking that the author’s conclusions are broad to the verge 
of decided error when applied beyond the case in point. 

Assuming, however, that in most instances the vessels do not 
regain tone, I should interpret the case as one of still more remote 
reversion to a condition when nerves were not required for nutri- 
tion, —a condition existing in several large groups of animals. 
Such a case in the mammal must be very rare, however, and is 
offset by thousands of facts that show that nutrition is dependent 
on nervous connection. It would appear that oxygen may be ab- 
sorbed both from the skin and the alimentary canal ; and, if we may 
judge by many analogous instances, this capacity would be aug- 
mented when the individual greatly needed such help, owing to 
imperfect action of the lungs. In such instances we have, on the 
one hand, a retained function operating in man to a very minor 
degree; but, as is now well known, in batrachians the skin is an 
important respiratory organ, though also one acting very much 
in a manner supplementary to the lungs, as circumstances neces- 
sitate. Whenin man the skin and alimentary canal function as re- 
spiratory organs to an unusual degree, we have physiological or 
pathological reversion. 

It is well known that in certain pathological conditions (hysteria, 
etc.) large quantities of gas are secreted by the alimentary tract; 
nor is this so surprising when it is remembered that the digestive 
canal and the respiratory organs have a common origin from the 
same cell layers of the embryo. 

If our swallowed oxygen can be absorbed by the alimentary 
canal, of which there is no reasonable doubt, it is plain that we re- 
tain a function discharged by an analogous organ, the air-bladder 
of fishes.’ Certain groups of turtles (if not all, occasionally, as I be- 
lieve) have a species of pharyngeal respiration. Oxygen is ab- 
sorbed from the water gulped into the pharynx, and possibly the 
case of absorption of gases from the alimentary canal of mammals 
is still more like this than the analogous instances already men- 
tioned ; but, at all events, there is a potential capacity in the ali- 
mentary tract of man for respiratory functions which is unquestion- 
ably under certain circumstances considerably developed; and the 
most natural explanation is physiological reversion, 

In an allied system, the renal, we have evidences of physiological 
reversion. In most fevers the skin is less active, and the kidneys 
function excessively or at least differently ; the urine, though scanty 
in quantity, is of high specific gravity, and thus resembles more the 
same secretion in not only lower mammals, but the lower divisions 
of vertebrates. Ina whole host of diseases* there is a great in- 
crease of a constituent which is but scantily present in normal 
urine, —uric acid. But uric acid replaces urea in fishes, reptiles, 
and birds; and in not a few cases in man in which the uric acid is 
increased the urea secretion is diminished. That man’s kidneys 
should thus have the capacity to function in a manner analogous 
to those of lower forms, calls for explanation. The fact that in 
such cases the reversion does not wholly cover the functional dis- 
turbance arising from or giving rise to this change, is not a seri- 
ous objection ; for it is not to be supposed that an animal adapted 
to new conditions should, by any reversion to an ancestral state, 
escape wholly, or even in great part, the penalties of incomplete 
adaptation. 

In the digestive system of man and other mammals we have in- 
teresting instances of physiological and pathological reversion. Re- 
gurgitation of food is normal in some birds, and I am inclined to be- 
lieve that it is more common in lower vertebrates than has been as yet 
clearly ascertained. But the remarkable regurgitation of ruminants 
seems to be a specially developed function. Different groups of 


1 See a paper by Gage in the Proceedings of the American Association, vol. xxxiv. 
2 The writer discussed the subject of uric acid in a short paper in the Medical 
WVews for June 27, 1885. 
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animals vomit with very varying degrees of facility. There is to 
my own knowledge in man a tendency to antiperistalsis in the 
cesophagus, if not the pharynx, incependent of acid eructations. 
Some individuals experience this when there is interference with 
the regularity of the action of the bowels. Cases have been re- 
ported in which there seemed to be habitual regurgitation of food, 
like that of birds or even ruminants. Here again the most natural 
explanation seems to be that the alimentary canal of mammals, in- 
cluding man, retains a capacity to revert to a condition existing in 
a higher degree in antecedent forms; or, to interpret the matter 
slightly otherwise, that man retains a capacity which in some lower 
forms has been specially developed (ruminants, etc.), and which in 
himself, under certain abnormal circumstances, becomes greatly 
developed, — facts explicable by general community of descent. 

In the cases in man referred to above, the mere law of habit 
does not of itself suffice to explain the facts: indeed, apart from 
the wider laws of descent, there is very little basis for the action of 
such a principle; there is no fulcrum for the lever, or, at best, a 
very unsteady one. 

In diseases of the blood or blood-forming organs we have some 
remarkable instances of functional reversion, Though exact 
quantitative determinations of hemoglobin are wanting for most 
lower vertebrates, there can be do doubt that in mammals the quan- 
tity of this substance furnished to the system within a given time is 
much greater than in those groups requiring less oxygen for their 
tissues, in conse quence of a feebler cell activity. But in cases of 
anemia in man the quantity of haemoglobin may be greatly dimin- 
ished, one result of which is that the subject is reduced not only as 
regards the condition of the blood, but in several other respects, to 
a state bearing a more or less close resemblance to life in the lower 
vertebrates. There is diminished activity in the locomotor, the 
nervous, and other systems of the body. The subject requires rest, 
careful feeding, quiet of the mind, etc. The treatment is uncon- 
sciously based on this fact of reversion. It may be stated, in truth, 
that the anzemic subject is unable to discharge the functions which 
are most characteristic of man, and that he naturally deports him- 
self like a lower form. In leukemia there is a still more marked 
reversion, for the blood in this disease approaches the condition 
found in the invertebrates, in which, as a rule, the red blood cell 
or hemoglobin in any form is wanting. This being the case, it is 
not surprising that the disturbance of the normal functions is so 
great: the marvel is rather at man’s capacity to adapt at all to such 
unnatural conditions; which, however, is clearer on the doctrine of 
descent from lower forms and in the light of the conception of 
physiological reversion than by any other explanation. 

In that form of anemia or chlorosis due to an imperfectly de- 
veloped vascular system generally, we surely have a clear instance 
of reversion, so marked that during the whole lifetime of the indi- 
vidual there may never be other than the most defective adaptation 
to environment. 

Instances of cyanosis due to permanence of foetal conditions of 
the circulation, and therefore resembling those normal to the frog 
and turtle, are such clear cases of human reversion as only to re- 
quire mention. 

In cases of valvular diseases with dilatation of the heart, or in- 
deed any condition of this organ that permits of regurgitation with 
imperfectly aerated blood, we have similarly a reversion. It will be 
found that in not a few diseases of the heart, — in the condition of 
that organ during fainting; after shocks which have temporarily 
suspended many functions of the nervous system, and in conse- 
quence greatly imperilled life, —in all such cases it will be found 
that those parts of the heart the earliest developed in the history of 
the animal series are the very parts to continue their action latest. 
Now, this is at once fortunate for the mammal, and of great sig- 
nificance, inasmuch as the latest investigations show in the 
clearest way that the action of the ventricles is dependent on the 
functional integrity of the sinus and auricles, especially of the sinus. 
Suppose that the reverse were the case, and the sinus (or great 
veins) and auricles were the first to cease pulsating: the beat of 
the ventricle would be of comparatively little use; but apart from 
this, what explanation can be given of this peculiar sequence in the 
mammal independently of derivation from lower forms, which 
makes all clear? If this doctrine of physiological reversion went 
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no further than the circulatory system, it would throw a flood of 
light on the significance of otherwise obscure if not absolutely in- 
explicable phenomena. But it is to the nervous system that we 
must look for evidence which places the doctrine beyond cavil to a 
degree perhaps not equally clear in other parts of the economy. 

When a mammal is poisoned by curare, by which the nervous 
influences normally reaching the tissues and regulating heat-pro- 
duction (and, as I believe, nutrition) are wholly or partially cut off, 
the mammal becomes virtually a cold-blooded animal. Its tem- 
perature rises and falls with that of the ambient air. This is one 
clear example of physiological reversion experimentally produced. 
It is, however, only one of many that might be instanced. It is 
well-known, and can be shown in the simplest manner, that when 
the head of a frog is removed, reflex action is more readily excited : 
the same applies to the removal of the cerebral lobes of the mam- 
mal. As Goltz has pointed out, one of the most remarkable results 
following removal of large portions of the cerebral lobes in the 
dogs which this experimenter kept under observation, is, as I can 
myself testify, the increase of reflex action. The animal becomes 
a sort of machine, which one may manipulate at will. A similar 
result follows in man when the higher centres of the cerebrum are 
rendered functionally inactive by disease or injury. 

Now, in all these cases the animal loses its own peculiar charac- 
ter, and sinks to the level of some form lower in the scale. All will 
agree that the higher forms of true automatic (Spontaneous) action 
in the physiological sense are dependent on the existence of the 
cerebrum. It follows, therefore, that the lower we pass in the scale 
of life, the more machine-like animals become. 

Pathological reversion is most plainly illustrated by the results 
of hemorrhage into the cerebrum. Dr. Hughlings-Jackson has so 
well described the order and relation of the various events, that I 
shall here quote his own words in describing lesions of the cerebrum 
(corpus strzatum), from hemorrhage : — 

“Tt will be found that those parts suffer most and suffer longest 
which have the more voluntary uses. This is notorious of the arm 
and leg: the arm nearly always suffers more, and recovers later, 
than the leg. Of course, the distinction into complete and incom- 
plete hemiplegia is artificial. There are all degrees of paralysis 
according to degrees of gravity of the lesion. But there is an order 
in which paralysis increases in increasing gravity of lesions. We 
observe that the graver the lesion, not only are the more voluntary 
parts (arm and leg) #zore paralyzed, but that the further spread in 
range is the paralysis, and the method of its spreading is from the 
more voluntary to the more automatic parts. Thus, neglecting 
very small clots, a considerable lesion paralyzes only the most vol- 
untary movements of one side of the body, those of the face, arm, 
and leg, and these parts in degree according to their degree of vol- 
untary use. A larger lesion not only causes a deeper and more 
permanent palsy of these three parts, but it leads also to implica- 
tion of more automatic parts. In still larger lesions the palsy 
spreads to the szos¢ automatic parts of the body, even to parts sup- 
plied by ganglionic nerves. It produces stertor from palsy of the 
palate and palsy of the respiratory muscles and of the heart, — the 
palsy of respiration and of the heart showing itself chiefly in sZow- 
ness of movement. There is also abasement of temperature.” 
— REYNOLDS'’s System of Medicine, vol. i. 

I have intentionally quoted the exact words of this eminent in- 
vestigator of the abnormalities of the nervous system constituting 
disease, so that their interpretation alone may rest with me. 

It being granted that the lower we pass in the scale of animal 
life the more machine-like or automatic does the organism be- 
come, it will be clear, that, taking the various degrees or grades of 
paralysis as described above, we have likewise degrees of resem- 
blance to lower forms ; i.e., the graver the paralysis, the lower in the 
scale must we seek to find an animal comparable to man in this 
condition. The slowing of the heart and the lowering of the tem- 
perature are both modes of approach to the normal functional con- 
dition in cold-blooded animals. 

When we add to this, or take by itself, paralysis of the muscles 
of the face, by which the expression peculiar to man is lost, we 
have a condition plainly like that in lower mammals, and, in 
extreme cases, even like that of the lower vertebrates, in which facial 
expression as determined by muscular action is minimal. 
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It must be conceded that the uneducated deaf-mute is in a con- 
dition mentally much nearer that of the higher mammals than is 
his uneducated fellow-man in possession of all his senses. But in 
aphasia, the result of disease or shock, there is in man plainly a 
marked reversion to a condition mentally resembling that in the 
‘dumb-brutes’ about him. 

In the case of the idiot we have an example of man in many re- 
spects inferior to the higher mammals. 

But it is not my intention to treat the subject of psychological 
reversion in this paper. The subject is at once large, tempting, 
and, to my mind, furnishes evidence the most conclusive for the doc- 
trine of descent with modification from lower forms as an expla- 
nation of man’s nature. 

One naturally looks about for an explanation of such remarkable 
facts as the order of muscular failure or paralysis as indicated in 
the paragraph quoted above. The entire brain may be separated 
from the medulla in a rabbit, and respiration still continue. The 
lower we descend in the animal scale, the more do we find the 
brain reduced to a mere repository for mechanisms adapted to 
regulate those processes constituting the so-called vegetative func- 
tions ; but the question again and again recurs, ‘ Why in mammals, 
why in man, should the functions first to fail be those peculiar to 
them or to him, and not the reverse ?’ 

The longer even in the lifetime of a single individual a certain 
form of muscular action has been practised, the less attention is 
required for its performance, the less voluntary, the more auto- 
matic it becomes. But would the duration of man’s existence on 
this planet suffice to explain, on any system of gradual progression 
or functional improvement, the wonderful automatic action of all 
of those mechanisms essential to the maintenance of life ? 

The doctrine of descent renders the whole plain enough; and 
unless we adopt the view that man appearec suddenly and inde- 
pendently upon the scene, fully equipped for the battle of life, it 
seems but rational to assume that with all his departures, both by 
way of progress and retrogression, his functions are what they are 
by reason of such relationship as we are indicating. The morphol- 
ogists have done much to account for the affinities of form or 
structure in the animal series : it remains for the physiologists to 
do their part in showing how the functions of the higher animals 
are related to the functions of the lower. 

But once accepting this position, it is possible to explain phenom- 
ena following experiments on animals, and growing out of the ex- 
periments disease is producing, or, as I would prefer to say, the 
phenomena which are the deviations from the normal that consti- 
tute disease. Disease is no entity in itself, though we often use 
language which might lead to the belief that we so conceived of it. 

When the normal adaptations to environment on which the very 
existence of an animal depends are disturbed, what more natural 
than that there should be a return to a functional condition preva- 
lent in some ancestral group, or common to a host of such groups, 
as the case may be ? T. WESLEY MILLS. 


BOOK -REVIEWS. 
Animal Magnetism. By ALFRED BINET and CHARLES FERE. 
(Internat. Scient. Series.) New York, Appleton, 12°. 

THE nation that brought forth Mesmer, with his glittering dis- 
play of charlatanry, has well atoned for this injury by bringing the 
study of hypnotism into general scientific recognition, and develop- 
ing with a remarkable activity our knowledge of this obscure re- 
gion of the human mind. Nowhere are so many men of science 
practically engaged in the study of hypnotic phenomena in all their 
various manifestations, nowhere are subjects so plentiful or so in- 
teresting, nowhere do we find so vast or so sound and constantly 
increasing a literature devoted to this field, nowhere else a journal 
devoted exclusively to the study of hypnotism, as in France. Al- 
though much that has been developed there is doubtless destined 
to be revised or rejected, yet the work is eminently scientific, and 
with few exceptions the workers have never deserted the field of 
painstaking, methodic study for the temptation of enlarging upon 
remarkable facts, liable to attract the popular imagination. The 
admission of a work on this subject into the International Scientific 
Series is therefore eminently fitting, and it is also right that the 
work thus honored should come from Paris, and more particularly 
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from two pupils of Charcot, to whom, more than toany other single 
person, the admission of hypnotism as an accredited scientific pro- 
ceeding is due. 

The work itself is very well arranged, and introduces for the 
first time to English readers a fairly complete account of the mod- 
ern studies in hypnotism, Our literature in this field is mostly con- 

_ cerned with the proofs of the genuineness of the states and accounts 
of remarkable performances, to the exclusion of the systematic study 
of the symptoms. The opening chapters are devoted to a concise 
history of hypnotism since Mesmer. The fate of this pretentious 
adventurer is full of interest. Mesmer appeared with his gigan- 
tic presumption, and offered a series of dogmatic propositions about 
the magnetic fluid coursing through the universe and influencing 
men. He next demonstrated to the satisfaction of the wealthy and 
frivolous Parisians the curative powers of this fluid. And his suc- 
cess was unparalleled ; but, like that of most adventurers, his down- 
fall was equally hurried. In 1784 a commission, including among 
its members Franklin, Bailly, and Lavoisier, was appointed to ex- 
amine into the phenomena; and with commendable good sense 
they demonstrated the utter baselessness of Mesmer’s pretensions, 
and ascribed all that occurred to the action of the imagination in 
nervously disposed individuals. Again and again is this same pro- 
cess repeated. A bold experimenter claims to have performed some 
remarkable feat; a commission is appointed, finds the pretension 
unwarranted, and dismisses the whole topic. A valuable prize was 
for several years open for any one who could read with a bandage 
across his eyes, as several subjects claimed to do, but no one ever 
successfully passed the tests. At last the scientific men were forced 
to the conclusion, that, while the more remarkable of the phenom- 
ena were probably exaggerated, enough remained to merit a real 
investigation, and that to refer every thing to the action of the 
imagination was no real explanation at all. This recognition was 
all that was necessary to give the impulse to the study of hypnotism 
as a more or less morbid manifestation of the nervous system. 

The next chapters are devoted to the methods of producing the 
several kinds of hypnosis and the symptoms of the several stages. 
Here the authors follow Charcot’s well-known three states, — leth- 
argy, catalepsy, and somnambulism. These states are marked off 
from one another by distinct physical symptoms, and, though we 
have no satisfactory explanation of the reason why the raising or 
closing of the eye should cause certain subjects to pass from one to 
the other, yet the phenomena seem well enough established to be 
accepted as empirical facts. Again, the stages are found pure and 
typical only in hysterical hypnosis ; and many subjects exhibit only 
one or two stages, and the symptoms manifested frequently diverge 
from what is here considered typical. The account of the symp- 
toms is largely restricted to the more purely physical ones, which, 
though less striking, are much more convincing and valuable to the 
scientist. The writings of the pulse and the respiration, and of the 
curve of muscular fatigue, are figured, and speak more plainly than 
pages of description. 

The psychological process most admirably illustrated by hypnot- 
ic subjects is that of suggestion, and to this Binet and Féré wisely 
devote a liberal portion of their pages. This process is simply un- 


usually active in the hypnotic subject: it is exemplified daily in the 


influence of a strong-willed person over a weaker, of the teacher 
over the scholar; in short, “we have only to glance at social rela- 
tions in order to see that individuals fall into two categories, — 
the leaders and the led; that is, the givers and the recipients of 
suggestions.” These suggestions can be taken up by any of the 
senses, and, in brief, suggestion may be defined as the execution of 
an act through the intervention of the psychic faculties, the original 
impulse coming from another individual. One school of students 
of hypnotism (often known as the School of Nancy) regard all the 
facts observed in hypnotic states as due to suggestion, conscious or 
unconscious; and their explanation of such phenomena as the action 
of a magnet in transferring sensations from one side to the other, 
of the supposed action of drugs at a distance, of mind-reading, is 
that these effects are due to the unconscious suggestion of the re- 
sults by the operator. The hypnotic state makes the subject keenly 
on the alert for the remotest hint; and many. cases where the ex- 
pected has been guessed at with a remarkable shrewdness, far be- 
yond the capabilities of the subject ina normal condition, are on 
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record. The Paris school, on the other hand, regard suggestion as. 
applicable to only a portion of the phenomena, and hold that cer- 
tain purely physical symptoms are produced with which conscious- 
ness has nothing to do. For example: the methods of inducing 
sleep by passes, intense fixation, etc., the Nancy school regard 
as devices for impressing the mind of the subject with the idea that 
he is to be hypnotized, and that the same results follow from any 
signal to which the subject is accustomed ; while the Paris school 
regard these physical manceuvres as of peculiar efficiency and in- 
fluence upon the nervous system. Both schools agree that the 
process of suggestion is the key to a majority of the more striking 
hypnotic phenomena, and that a knowledge of the possibilities of 
suggestion is indispensable to every student of what is now termed 
‘psychic research.’ 

The chapter dealing with hypnotic hallucinations is full of in- 
terest. The instances of unilateral hallucinations, in which only 
one-half of the body, one eye, one ear, or whatever it may be, has. 
responded to a suggestion, lead one to connect with them the 
theories regarding the action of the two halves of the brain. An 
important part of the investigation concerns itself with the genuine- 
ness of these hallucinations, for this is the field where simulation is 
to be guarded against at every step. Binet and Féré have elabo- 
rated a series of tests, which leave no doubt as to the conclusion that 
these induced hallucinations are real in every sense. If they are 
visual, as most of them are, they are doubled and refracted if a 
prism be interposed between the eyes of the subject and the imagi- 
nary image; the image is enlarged or grows smaller, as the right 
or the wrong end of an opera-glass is put to the subject’s eyes ; and 
soon. Another interesting type of hallucination occurs when the 
subject conjures up from a blank card a picture or portrait at the 
command of the operator. If the card be inverted, the supposed 
picture is seen upside-down : if another precisely similar blank card 
is substituted, the change is instantly detected, for the imaginary 
picture vanishes. The explanation is, that the abnormally keen 
sight of the subject has detected upon the apparently uniform sur- 
face some little mark, some trifling irregularity, and that this is 
sufficient to arouse the suggested image. This view is supported, 
to mention one fact of many, by the observation that at a great dis- 
tance the subject no longer distinguishes between the card with 
which her hallucination was connected and other blank cards, 
while, if an opera-glass be given her, the image is again aroused 
when the right card is shown. 

Under the term ‘psychic paralysis,’ the authors bring together a 
most interesting series of facts, which would perhaps be more fit- 
tingly viewed as psychic inhibitions. The type of the psychic pro- 
cess here specified is easily made clear. A subject is given the sug- 
gestion that a certain person in the room is invisible. From that 
moment on, she does not see him. If he places himself in her way, 
she tries to avoid him, but is sorely perplexed to understand the 
nature of the obstacle. A hat placed upon the gentleman’s head 
is to her mysteriously suspended in the air, and so on. Now, in all 
such processes the subject sees every thing else: she has not been 
made blind, and the image of the invisible individual striking upon 
her retina makes her see him, in a sense. But the orders have 
been issued from the cortex that when such and such an image is. 
impressed upon the retina, it shall not be converted into a sensa- 
tion. While consciousness is at home, it is not at home to that 
particular sensation; or, as another writer has expressed it, it is the 
process we make use of when we cut a friend in the street. It is. 
not that we do not see him, but that we make ourselves believe as 
far as possible that we do not see him. This process (though it is 
not so original with the authors as they claim) is sure to yield in- 
teresting results from future study. 

The final chapters of the work deal with the question of the 
therapeutic value of hypnotism, its relation to the problems of re- 
sponsibility, and so on. On all these topics the authors hold very 
sound opinions, and are as keenly alive to the dangers and possible 
abuses of hypnotism as they are to its importance as a department 
of experimental psychology or as a curative agent. 

The volume can be warmly recommended to all anxious to ac- 
quire a familiarity with the most truly scientific work in this field, 
although it represents only one of many equally able productions of 
the French school. It shouldalso be remembered that the authors 
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are to some extent partisans of a definite school of hypnotism, and 
that some of the phenomena upon which they lay stress would be 
otherwise interpreted by other workers, or even entirely discredited. 
About nothing is this caution more necessary than the results these 
authors describe as due to the action of the magnet. As long as it 
has not been proved that the normal nervous system is to the 
slightest degree subject to magnetic influence, it seems premature 
to have it play so great a part in the observation of hysterical 
hypnotics; and the more so, as the same results have been ob- 
tained by suggestion; and, in so far as this has been ruled out, 
the results have failed to follow with other experimenters. 


Lectures on Bacterta. 2d ed. Tr. by H. E. F. Garnsey. 
I. B. Balfour. New York, Macmillan. 12°. $1.50. 


THIs book is a translation of De Bary’s ‘ Vorlesungen tiber Bac- 
terien,’ and, as Dr. Balfour states in his preface, has been prepared 
because there is at present no book in English which gives in like 
manner a general view of the subject of bacteria. It sets forth the 
known facts in the life of bacteria in their connection with those 
with which we are acquainted in other branches of natural history. 
The second edition of De Bary’s lectures appeared in October, 
1886; so that we have the researches into this abstruse field of 
science brought down to a very recent date. In the introductory 
chapter the author considers the position which bacteria occupy in 
the vegetable kingdom among the fission-fungi or Schzzomycetes, 
and their structure. He then defines the meaning of the terms 
“coccus,’ ‘bacterium,’ and ‘spirillum.’ In speaking of these three 
forms, he says that they are so exactly represented by a billiard-ball, 
a lead-pencil, and a corkscrew, that no one requires for his instruc- 
tion the costly models which are offered for sale. 

The course of development of bacteria, and the distinction between 
the endosporous and arthrosporous groups, next receive attention. 
From this the author passes on to the consideration of the much- 
mooted question of whether there are specifically distinct forms, spe- 
cies of bacteria, and, if so, how many such species can be determined. 
In treating of this interesting topic, he says that species are deter- 
mined by the course of development, and defines the term ‘ species ’ 
as the sum-total of the separate individuals and generations which, 
during the time afforded for observation, exhibit the same periodi- 
cally repeated course of development within certain empirically de- 
termined limits of variation. In the list of those who believe that 
the bacteria may be distinguished into species, are Leeuwenhoeck, 
their discoverer, Ehrenberg, and Cohn. Among those who deny this, 
and who consider that the observed forms proceed alternately from 
one another, the one being converted into the other with a change 
in the conditions of life, are Billroth, who, in a publication issued in 
1874, included all the many and various forms which he had exam- 
ined in one species, which he named Coccobacteria seftica; and 
Nageli, who has supported the same views since 1877. Nageli 
says that he finds no necessity for separating the thousands of 
bacterium-forms even into two species, but that it would be 
rash to speak decidedly on a subject that isso imperfectly explorede 
But he also says, that, if his view is correct, the same species, in 
the course of generations, assumes a variety of morphologically and 
physiologically dissimilar forms one after another, which, in the 
course of years and decades of years, at one time turn milk sour, 
at another give rise to butyric acid in ‘sauerkraut, or to ropiness in 
wine, or to putrefaction in albumen, or decompose urine, or im- 
part a red stain to food-material containing starch, or produce 
typhus, relapsing-fever, cholera, or malarial-fever. In commenting 
on this view of Nageli’s, De Bary truly says that our practical in- 
terests require that we should obtain a decided answer to the ques- 
tion of species; for it certainly is not a matter of indifference in 
medical practice, for example, whether a bacterium which is every- 
where present in sour milk or in other objects of food, but without 
being injurious to health, is capable or not of being changed at any 
moment into a form which produces typhus or cholera. The scien- 
tific interest demands that the question should be set at rest. The 
‘opinion to which De Bary himself comes, in reference to this im- 
portant question, is that it may safely be maintained that continued 
investigation has at length arrived at the decision that there is no 
difference, as regards the existence of species and their determina- 
tion, between this and any other portion of the domain of natural 
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history, and that species may be distinguished provided the course 
of development is followed with sufficient attention. The origin 
and distribution of bacteria, their vegetative processes, the effects 
of temperature and the presence or absence of moisture upon them, 
and the subjects of culture, disinfection, and antisepsis, are discussed 
by the author, but lack of space prevents us from following him 
into these subjects in detail. 

One of the most interesting chapters in the book is that which 
treats of the causal connection of parasitic bacteria with infectious 
diseases, especially in warm-blooded animals. De Bary regards as 
proved the causal connection between the Spzrochete obermeteré 
and relapsing-fever, Koch's bacillus and tuberculosis, Neisser’s 
gonococcus and gonorrhcea, and Koch’s spirillum and Asiatic chol- 
era. Among the diseases due to the action of bacteria, he reckons 
also traumatic infectious diseases, affections incident to child-bear- 
ing, and others connected with the formation of groups of ulcers, 
abscesses, and boils. He does not think that we have any precise 
determination of the nature of the contagium or miasma virum of 
malaria. The relation of bacteria to typhoid-fever and diphtheria 
in men, he regards as uncertain, notwithstanding Goffky’s and 
Loffler’s model investigations. The concluding chapter of De 
Bary’s admirable véswzmé is concerned with the discussion of the 
diseases caused by bacteria in the lower animals and in plants, 
while this is followed by a conspectus of the literature of the sub- 
ject, and notes on the text. The whole volume is admirably ar- 
ranged, and we know of no book which gives so concise and at the 
same time satisfactory an account of bacteria as the one before us. 
It is well translated; and its revision by Dr. Balfour, who is pro- 
fessor of botany in the University of Oxford, is a sufficient guaranty 
of its scientific accuracy. 


Catalogue of the Pedagogical Library, Philadelphia. Philadel- 


phia, Board of Education. 


T2c8 


WHEN Superintendent MacAlister went to Philadelphia from 
Milwaukee four or five years ago, he saw and felt the need of hav- 
ing at his command the best authorities on the history, science, and 
art of education. The Board of Education appreciated the need, 
and by liberal appropriations it has been made possible for Mr. 
MacAlister to get together the volumes for which he has now 
printed a catalogue. Naturally, he has only selected from the field 
of educational literature, and has made no attempts to cover it in 
all its extensiveness. What he has gotten together is a good work- 
ing pedagogical library, and ‘‘it is believed that the selection made 
furnishes the essentials for a pretty thorough study of the history 
and theory of education in the past, as well as ample materials for 
dealing with the living questions of our own time.” Therefore it 
is that this catalogue, while referring to this one collection only, really 
serves as a carefully selected bibliography of pedagogics. In this 
respect it is far more useful than that of Messrs. Hall and Mansfield, 
published a year or two ago. That is too diffuse to be really use- 
ful, and it is disfigured by hundreds of mistakes and typographical 
errors. We trust that professor MacAlister has printed a sufficiently 
large edition of his catalogue to permit its general sale. 


Natural Resources of the United States. 
New York, Appleton, 


By J. H. PATTON. 


T20e 


THE present volume is a concise review of the resources of the 
United States, compiled from the publications of the various Na- 
tional and State departments, and from private information obtained 
from the State governments. Therefore the data are presumably, 
as a rule, reliable ; and as the book deals not only with the mineral 
resources, but comprises others also, it will be found handy as a 
brief review of the whole subject. 324 of the 523 pages of the 
book are taken up by a report of the mineral resources, on 
which D, T. Day treats in his annual summaries. This part is fol- 
lowed by notes on mineral springs and health resorts. The follow- 
ing sections, dealing with the vegetable products of the United 
States, grain, fibre plants, and timber, are very superficial; that on 
grasses, such as are the basis of American stock-raising, is even 
more so, the whole subject being treated in nine pages. 

In the book we find a considerable number of remarks on physi- 
cal geography which show that the author’s knowledge of this sub- 
ject is not very extensive. The authorities he quotes for his views 
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are not those which are recognized by modern science. Maury’s 
‘Physical Geography of the Sea’ is not in accordance with the 
views held nowadays; neither are primers on geography good 
authorities. It is meaningless to say that the valley of the Missis- 
sippi ‘greets the south,’ as its slope is southward. The author 
would have us believe that this southward exposure affects its 
climate, while practically it has no influence whatever. Passages 
like this are numerous in the book. On the whole, it may be con- 
sidered a fair account of the subject, sufficient to meet the wants of 
the general reader, although the author’s teleological views lead 
him to a considerable number of statements which will not be con- 
ceded by scientists. 


NOTES AND NEWS. 


PROF. ANTON DE BARY died at Strassburg on Jan. 19, aged fifty- 
seven years. He had been suffering for several months of carci- 
noma of the face, and had undergone an operation, but without re- 
covering. He had held the chair of botany at the University of 
Strassburg since 1872, being called there from Halle. He had 
studied botany at Berlin under Alexander Brown, and was made 
professor of botany at Freiburg at an early age. His first publica- 
tion, ‘On the Fungi causing “‘ Rusts”’ and “Smuts,” in 1853, at- 
tracted much attention. While the anatomical methods of other 
authors had somewhat increased our knowledge of the 7/adlophy- 
tes, De Bary’s method of tracing their life-history opened a new 
era in this study. For a few years he was engaged in studying 
certain alge, but he soon returned to his favorite study, that of 
fungi. In 1864 he published the first number of the Beztrdge zur 
Morphologie und Phystologte der Pzlze, which was followed in 
1865 by further studies on parasitic fungi. Here he traced the whole 
life-history of several parasitic fungi from their entrance into the 
host through all the various stages. He showed that the ‘rust’ of 
the wheat is identical with the ec¢dzwm of the barberry, and thus 
was the first to prove the occurrence of hetercecism. These obser- 
vations and their startling results led to the extensive study of 
cultures which has been carried on so successfully since that time. 
In 1866 De Bary brought out the first edition of the ‘Morphologie 
und Physiologie der Pilze, Flechten und Myxomyceten,’ the second 
edition of which, thoroughly revised and brought up to date, was 
published in 1884 as ‘ Comparative Morphology and Biology of the 
Fungi, Mycetozoa, and Bacteria.’ Both these editions were the 
standard books on the fungi, and gave for the first time a compre- 
hensive review of the subject, much of their contents being the 
results of De Bary’s own studies. The third number of his Bez- 
trdge appeared in 1870; but at the same time he published numer- 
ous memoirs, among which we mention that on the epidermis in 
the Botanische Zectung, of which he had become editor after Von 
Mohl’s death. Since 1866 he has been working on the ‘Compara- 
tive Anatomy of the Ferns and Phanerogams,’ but it was only in 
1877 that the results of his researches were published, —a monu- 
ment of De Bary’s faculties of observation, his accuracy and ex- 
tensive critical reading. The influence of this book in the botanical 
world has been enormous. In 1885 appeared his ‘Lectures on 
Bacteria’ in the form of a book. While the style of this book is 
attractive and clear, it abounds in new facts brought to light by De 
Bary’s researches, among which the study of the development of 
the spores of Baczllus Megaterzum takes a prominent place, and 
gives a comprehensive and critical review of the whole literature 
of the subject. As a teacher he waseminently successful, and the 
influence of the Strassburg school upon.the development of botany 
and biology has been very great. Although he was not a brilliant 
lecturer, he knew how to excite the enthusiasm of students who 
worked in his laboratory; and all who worked under his direction 
were so impressed with the truthfulness of his nature, his justice, 
modesty, and kindness, that so long as his pupils live he will not be 
forgotten. 


—In his bulletin for December, 1887, Mr. J. R. Dodge, statis- 
tician of the Department of Agriculture, has an interesting note on 
the British wheat-supply for the last fifteen years. Great Britain 
absorbs a large portion of the wheat-supply of the world, and, if it 
is determined where its supply comes from, we ascertain thereby 
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where a surplus of wheat is grown. Since 1874 the largest nation - 
al product has been that of the United States. France comes 
second, although she imports more than she exports, and India 
third. Russia occupies the fourth position. By analyzing the official 
statistics of Great Britain, we find where the needed wheat has been 
obtained, and in what proportion each source of supply has con- 
tributed. From 1872 to 1886 inclusive, the United States has fur- 
nished in grain and flour 51.1 per cent, and for eleven months of 
1887 the proportion has increased to 64 per cent. Russia in fifteen 
years averaged 13.6 per cent of the whole, and for 1887 only 5.4 
per cent. India contributed an average of 7.9 per cent, and for 
1887 11.3 per cent, which is the smallest percentage in the last five 
years, and a marked decline in absolute quantity from the previous 
year. Australasia fluctuates greatly in its contribution, averaging 
3.9 per cent for fifteen years, and less than 2 per cent for the six- 
teenth. These three competitors of the United States have to- 
gether furnished only 25.4 per cent, —less than half as much as 
this country during fifteen years, and a much smaller proportion in 
1887. 


—Mr. William Ellis, president of the Royal Meteorological So- 
ciety, reviewed, in his recent annual address, the work and object of 
the society, which, although unable to carry out expensive original 
or experimental work, has a considerable influence upon the devel- 
opment of the science of meteorology. Mr. Ellis remarked that 
the society has succeeded in inciting volunteer workers throughout 
the country to united action, of which one recent example was the 
ready response to the request of the society for photographs of 
lightning, an excellent collection of which had been obtained, and 
which would shortly be exhibited; in addition to which, arrange- 
ments were being made for the more systematic observation of 
thunder-storms. Referring to the question of sympathetic relation 
between sun-spots and magnetism and meteorology, he thought 
that any complete treatment of the question in its meteorological 
aspect seemed to require that it should be dealt with in a much 
more comprehensive manner than before, for which purpose obser- 
vations more completely covering the surface of the globe might be 
necessary, if indeed not necessary also for the solution of many 
other meteorological questions, the present meteorological stations 
being distributed over the earth in such isolated clusters. The at- 
tention given to synoptic charts was most important, but the gen- 
eral meteorological characteristics of places should also still con- 
tinue to be studied. After remarking upon other matters, he laid 
before the meeting tables showing the monthly means of amount 
of cloud from observations made in three different series at the 
Royal Observatory, Greenwich, extending in all from 1818 to the 
present time. In concluding, Mr. Ellis said that at one time the 
science of meteorology seemed likely to form an exception to the 
general rule of advance, for, more than any other, it has required 
the united action of many workers; but the field of inquiry of late 
years opened out allows us already to talk of the new or modern 
meteorology, — phrases typical of the advance achieved, although 
the knowledge gained seems only to remind us of how much has yet 
to be done. The Royal Meteorological Society has at present five 
hundred and twenty-two members. © Dr. William Marcet was 
elected president for the ensuing year. 


— A firm in Yokohama, Japan, is now manufacturing the excel- 
lent Auzoux models of human anatomy at low prices, as a corre- 
spondent learns by private letter, 


—In Sczence of Feb. 3, p. 57, ist column, 21st line from bottom, 
‘thallophytes’ should read ‘ protophytes.’ 


—In Sczence of Feb. 10, p. 67, Ist column, 35th line, ‘ Herndon’ 
should read ‘ Heudon,’ as also throughout the paragraph. 


—In Sezence for Feb. 10, p.69, 2d column, 27th line from bottom, 
‘$2’ should read ‘$1.’ 


— Leaflets Nos. 7 and 8 in the series issued by the Industrial 
Education Association (9 University Place, New York City) have 
reached us. No.7 is an able and concise paper on the scientific 
treatment of education, and No. 8 gives an account of progress in 
the New York City schools in 1887. This series is having a large 
circulation, and doing great good; for the phenomenally low price 
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—one cent each, or two cents postpaid —at which these leaflets 
are issued put them within the reach of all who care to keep post- 
ed as to educational progress in any part of the world. 


LETTERS TO THE EDITOR. 


* * Correspondents are requested to be as brief as possible. The writer's namie ts 
tn all cases required as proof of good faith. ' 


Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the journal. 


The Scientific Swindler Again. 


A YOUNG man of gentlemanly bearing, who calls himself Dr. S. 
M. Gutmann, and claims membership in the American Chemical 
‘Society, has been lately imposing on various members of the scien- 
tific fraternity in New York and vicinity. He claims to be a pupil 
and son-in-law of Professor Hofmann of Berlin, and shows letters 
purporting to come from some well-known persons, who recom- 
mend him as an expert in the manufacture and analysis of coal-gas. 
He is familiar with the names of chemists ‘and physicists in this 
‘country, and uses them with freedom by way of introduction to 
strangers. He represents himself to be in pecuniary straits, as the 
result of long and fruitless efforts to obtain employment since his 
arrival in this country. 

Since there are many readers of Sczence whom he will attempt 
to victimize, it may be well to warn them against this plausible and 
mendacious vagabond. W. LECONTE STEVENS. 

Brooklyn, Feb. ro. 


Psychics, or the ‘New Psychology.’ 


‘THE ‘new psychology’ is a termI have noticed cropping up of 
late, used as the expression, the ‘new chemistry,’ or any similar 
phrase, might be to indicate a late and advanced state of a science, 
such as may properly bear out the word ‘new’ in comparison with 
an old or former less-advanced stage of evolution of a given sub- 
ject. Referring to several dictionaries at my elbow, I find the word 
“psychics’ defined as ‘the same as psychology,’ and marked 
«(Rare.]’ in one of them. 

In this connection, I beg leave to quote a sentence from a little 
treatise on psychics entitled ‘Can Matter Think?’ published in 
1886, where I say (p. 29), ‘‘I have said what I think the excellent 
word ‘physiology’ should really mean. But I wish that the sadly 
abused term ‘ psychology’ could be rooted out of the dictionary, or 
consigned to the same limbo where ‘ theology’ has already been 
put by sound science and wise philosophy. ‘Psychology’ means 
any thing, from the vagaries of superstitious spiritualism to a sys- 
tem of mental philosophy or a code of metaphysics. As we have 
the good word ‘ physics’ for all the physical or rupic sciences, I 
should like to see ‘psychics’ replace psychology, with the distinct 
understanding,” etc. 

What I mean by this word is precisely what seems to be implied 
by the expression ‘the new psychology;’ and many may be in- 
clined to agree with me, that ‘ psychics’ is a short, handy name 
which commends itself, or, so to speak, carries its own creden- 
tials. 

A propos of words, did not Sczezce (or was it Leterary World 
of Boston ?) discuss lately the propriety of the adjective ‘ sciential ’ 
as a desirable new coinage to characterize any thing pertaining to 
science? If so, it may not be generally known that ‘ sciential’ is 
Miltonian, as in the lines, — 


‘But first, low reverence done, as to the power 
That dwelt within, whose presence had infused 
Into the plant sc¢ential sap.” 
Paradise Lost, ix. 837. 


— where the meaning is ‘ science-making ’ or ‘ productive of knowl- 

edge,’ — exactly what ‘scientific’ literally means, though such literal 

sense is not implied in the ordinary usage of the word, which 

“sciential’ was proposed to replace. ELLIOTT COUES. 
Washington, D.C., Feb. 13. 
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The Expansion of Pine Wood through Absorption of Water. 


DURING the summer of 1886, while seeking for a method for 
securing a measure of the soil moisture, I conducted an experi- 
ment to discover the amount and rate of the expansion in a section 
of white pine wood in passing from a state of complete saturation 
to one of complete dryness. While looking over my notes, I find 
the data, and, as the experiment was carefully performed, have 
thought that possibly the results may be worth putting on record. 
The results secured were as follows : — 


Date Weight of Sec- |Per Cent of Water, Length. |Per Centof Expan- 
(1886.) (Gas } on Sa Wah. (Inches.) son ee 
/ ae 
Aug. 22 505.0 22.76 Il.12 5.30 
a2 475-4 17.91 II.12 5-30 
“e424 54.4 12.70 I1.10 5.11 
ener 1s 440.5 | 9.25 11.08 4-92 
“26 428.5 6.27 11,02 | 4.37 
US £97 423-7 | 5.08 II.02 | 4.37 
SS 328 412.7 | 2.35 10,84 | 2.46 
Oe oh) 407.9 1.16 10.68 I.I4 
S30 407.9 | 1.16 10.68 1.14 
Sept. 1 403.2 | - 10.56 - 
Wiep 403.2 | - 10.56 - 


A section two inches in length was sawed off from the end of a 
sound, unchecked, white pine board, one and one-eighth inches thick, 
and of such a width that the section when completely dry was 
10.56 inches long. The section was then immersed for thirteen 
days in a tank containing spring water, of which the temperature 
was about 60° F., to secure saturation. It was then exposed to 
the air of a dry room, and its weight and length noted daily until it 
ceased to lose weight, after which it was placed in a drying-oven 


and completely dried. E. S. GOFF. 
N.Y. Agric. Exper. Station, Geneva, Feb. 9. 


Queries. 

28. FLOATING DROPS VERSUS FLOATING NEEDLES. — In order 
that drops of water may float on the general surface, there must be 
entire absence of any thing which might diminish surface-tension. 
But the text-books, even the last edition of Ganot’s ‘ Traité de 
Physique,’ direct us to slightly grease needles before dropping them 
upon the water. Stanley, on p. 49 of his book on fluids, asserts that 
a polished steel wire one inch long and five-hundredths of an inch 
in diameter just floats if thoroughly cleaned with caustic potash 
and wiped dry to prevent oxidation. He says, “If there was the 
smallest particle of grease upon the wire,a much less diameter only 
would be supported.” And in the same book are experiments to 
prove that a wire should be wetted in order to float. It may be 
that slightly greasing a needle does more good by smoothing over 
an imperfectly polished surface, than harm by diminishing surface- 
tension; but the phenomenon of floating drops appears to me to 
confirm the statement in quotation-marks above. Will some one 
kindly inform me where I can find a discussion of the statements 


of Stanley on this subject ? F. C. VAN DyCk. 
New Brunswick, N.J., Feb. rr. ; 


Answers. 

20, STAR OF BETHLEHEM. — Three distinct objects have been 
confounded in the public mind; viz., the planet Venus, Tycho’s new 
star of 1572, and the apparition called the Starof Bethlehem. The 
brilliant object visible in daylight was Venus. Tycho’s star was 
visible in the north in the constellation of Cassiopeia in 1572, and 
has been thought by some, on the slenderest evidence, to be a 
variable of long period, which might re-appear about this time. A 
good account of it is found in Humboldt’s ‘Cosmos,’ Vol. III. 
Chapter IV. For an account of the theories about the Star of 
Bethlehem, consult the unabridged edition of Smith’s Bible Dic- 
tionary, Vol. III., under the heading, ‘Star of the Wise Men.’ 


H. A. HOWE. 
University of Denver, Feb. 4. 
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Calendar of eons. 


Missouri State University Club, Columbia, Mo. 


Feb. 6. —J. C. Jones, Volapiik : the New In- 
ternational Language. 


Biological Society, Washington. 


Feb. 11. —Vheo. Gill, Character of the Fam- 
ily Zlacatide ; Robt. T. Hill, The Variations of 
Exogyra Costata, Say; The Variations of 
Gryphea Pitcheri, Morton; C. V. Riley, The 
Insectivorous Habits of the English Sparrow ; 
C. Hart Merriam, A New Fox from California. 


Anthropological Society, Washington. 
Feb. 7.— John Murdoch, Siberian Origin of 
some Customs of the Western Eskimo; W. H. 
Holmes, Ornamental Fabrics from the Graves of 


Peru. 
Engineers Club, Philadelphia. 


Jan. 2t.—C. H. Ott, A Peculiar Case of 
Transmission of Vibrations and Pulsations 
through Structures; L. M. Haupt, Extracts 
from the Report of the Chief of Engineers with 
Reference to the Theoretical Operation of Sub- 
merged Jetties. 


Appalachian Mountain Club, Boston. 

Feb. 3. —F. H. Chapin, Ascents in the Front 
Range, Colorado. 

Election of Officers. — President, Augustus E. 
Scott; vice-president, Rest F. Curtis; recording 
secretary, Rosewell B. Lawrence; corresponding 
secretary, Frank W. Freeborn; treasurer, John 
E. Alden; councillors, George Dimmock, 
George H. Barton, John Ritchie, Jr., Frank O. 
Carpenter, Frederick D. Allen; trustee, Charles 
W. Kennard. 


Boston Society of Natural History. 


Feb, 15.—G. L. Goodale, The Life and 
Work of Dr. Asa Gray. 


Engineers’ Club, St. Louts. 


Feb. 1.—Carl Gayler, Highway Bridge 
Floors; B. F. Crow, Constructive Accounts. 
Publications received at Editor’s Office, Feb. 
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ANTHROPOLOGISCHE Gesellschaft in Wien, Mittheilungen 


der. Ed. by Franz Heger. Band XVII. Wien, 
Holder, 1887. 294 p. 

Binet, A., and Frere, C. “Animal Magnetism. New 
York, Appleton. 378 p- 2ch 

CHAMBERLAIN, M. A Catalogue of Canadian Birds. 
St. John, N.B., J. & A. McMillan. 143 p. 12°. 

Cxaypoce, E. W. The Lake Age in Ohio. Edinburgh, 
Maclachlan & Stewart. 42 p. 12°. 75 cents. 

Co.ectors’ Advocate. Vol. I, No.1. January, 1888. 
m. Cincinnati, O., Charles Tarvin. 8 p. 12°. 20 
cents. 

Erpe, Die. Lief. 16-20. Leipzig, Hartleben. f°. 


Fourie, F. Annuaire de l’ Observatoire Royal | de Brux- 
elles, 1888. Bruxelles, Hayez. s92p. 24°. 

Huxriey, T.H. A Course of Elementary Instruction in 
Practical Biology. Revised and edited by G. B. 
Howes and D. H. Scott. New York, Macmillan. 


512p 16°. $2.60. 
LinperFett, K. A. Volapiik. Milwaukee, Caspar. 
130 p. 16°. 50 cents. 


MacAutstTer, J. Catalogue of the Pedagogical Library 
and the Books of Reference in the Office of the Su- 
perintendent of Public Schools, Philadelphia. Phila- 
delphia, Burk & McFetridge, pr. 184 p. 12°. 

McMaster, J. B. Benjamin Franklin as a Man of Let- 
ters. Boston, Houghton, Mifflin, & Co. 293 p. 
16°. $1.25. 

Nutra.u’s Standard Dictonary of the English Language. 
New ed., revised by Rev. James Wood. New York, 


Warne & Co. 816p. 12°. $1.50. 
Pacxarp, A. S_ First Lessons in Zodlogy. 2d ed. 
New York, Holt. 290 p. 12°. $1. 


Paton, W. A. Down the Telands: a Voyage to the 
Caribbees. New York, Scribner. 301 p. 8°. 

Patton, J.H. Natural Resources of the United States. 
New York, Appleton. 523p. 12° 

Pragopy, A. P. Harvard Reminiscences. 
Ticknor. 216p. 12°. $1.25. 

Peapopy Museum of American Archeology and Ethnol- 
ogy, Twenty-first Report of the Trustees of the. Vol. 


Boston, 


IV. No. 1. Cambridge, Peabody Mus. igp. 8°. 
PeLttew, G. Woman and the Commonwealth: or a 
Questicn of Expediency. Boston, Houghton, Mif- 


flin, & Co. 38p. 8°. 25 cents. 

RICHTER, V. von. A Text-Book of Inorganic Chemistry. 
Tr. by Edgar F. Smith. 3d ed. Philadelphia, 
Blakiston. 428 p. 12° 

Waker, F. A. Memoir of William Barton Rogers, 
1804-82. Washington, Judd & Detweiler, pr. 13 p- 
8°, 


SCIENCE CLUBBING RATES, 


a 
o% DISCOUNT. 5 E 
os | 8 |.cO 
We will allow the above discount to] “a, | S32 | £7, 
any subscriber to Sczence, The Swiss $3 s2 S- 
Cross, or The Puzzler, who willsend me a GZ 
us an order for periodicals exceeding 3 ti) 
$10. an a) 
a 
American Agriculturist.........-..- $1.50/$ 4-30/$ 2.50 
American Analyst 1.00] 4.25] 2.25 


American Architect and Building 
News. 

Imperial edition 

Gelatine ‘‘ 

Regular 5 
American Garden....--.....-.- 
American Journal of Philology. 
American Machinist........-- 
American Magazine.. 
American Naturalist. 
Andover Review.. 
Atlantic.... 
Babyhood 
Babyland..... 
Bradstreet’s. 
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Building (weekly)........ 
Carpentry and putea s: 
Century Magazine.. 

Chautauquan, The ... 
Christian Union, The........ 
Christian Weekly, Illustrated. 
Cosmopolitan, The......-.... 
Critic. 


Eclectic Magazine... 
Edinburgh Review.. 
Electrical World 
Electrician and Electrical Engineer. 
Electrical Review...+--++-++++e+ee2% 
Engineering and Mining Jounal 
English Illustrated Magazine.. 
Family Story Paper eS Y. ). 060 
Forest and Stream 0 
Forum, The......--- 
Godey’s Lady’s Book 
Harper’s Bazar-..... 
Harper’s Magazine... 
Harper’s Weekly.. 
Harper’s Young People. 
Health and Home..... E 
Herald of Health.......-+..-+-+++0+ 
Illustrated London News (Amer, 
TEpPLint) emesis delseicleteraicisisleloels = (olcl* 
Independent, The. 
Inter Ocean, The... 
Iron Age (weekly)... 
Journal of Philology (Eng.) .. 
Journal of Speculative Philosophy 
(begins with Jan. No.).. 


Life 
Lippincott’s Magazine 
Littell’s Living Age...... 
Little Men and Women .. 
London Quarterly......-- 
Macmillan’s Magazine......-.+ 
Magazine of American History. 
Medical and Surgical Journal. 
Mechanical Engineer. . 5 
Metal Worker....... ee 
Microscope, The athe 
INIEVEING.355. BooooneHdG0D 
New Princeton Review... 
North American Review. . 
@utineteeeeenceesiors 
Overland Monthly.. 
Pansy ... 

Political Science Quarterly. 
Popular Science Monthly... 
Popular Science News.. 
Portfolio, The.......... 
Practitioner .... 
Public Opinion . 
PUCK aiapeteteteyaret ste 
Puck (German).........-..- 
Quarterly Review (London) 
Queries scien sissies 
Rural New-Yorker 


School Journal . 


Scientific America 
Supplement. . re 
Architect and Bui ders’ edition... 

Scribner’s Magazine 

Southern Cultivator 

Springfield Republican Gcckiae 


Sunday School Times.............- Al 


Teachers’ Institute. . 
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Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN......... ese.+.+» Manager. 
Cor. 4th Avenue and 23d St. 


Wine, IPE, 


A New Play by D. Bevasco and H. C. DE MILLe. 
Preceded) Dyjsieis ersten ies Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


JAD ISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30, Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 
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ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ETROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & Tompkins, Proprietors and Managers. 
Monday, January oth. 


MAZULM. 


GRAND PANTOMIME. 


Evenings at 8. Matinee Wednesday and Saturday at 2. 


DAYS THEATRE, Broadway and 30th St. 
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comedy in five acts, ‘Midsummer Night’s Dream, by 
AUGUSTIN DALY. : 
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2000—1887. By EDWARD BELLAMY, author of ‘‘Miss 
Ludington’s Sister,” ‘‘Dr. Heidenhoff’s Process,’” 
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What Scott’s Emulsion Has Done! 


Over 25 Pounds Gainin Ten Weeks. 
Experience of a Prominent Citizen, 


THE CALIFORNIA SOCIETY FOR THE 
SUPPRESSION OF VICE. 
San Francisco, July 7th, 1886. 


I took a severe cold upon 
my ehest and lungs and did 
not give it proper attention; 
it developed into bronchitis, 
and in the fall of the same 
year I was threatened with 
consumption. Physicians or- 
dered me to a more congeni- 
aleclimate, and I came to San 
Franeiseo. Soon after my 
arrival I commenced taking 
Seott’s Emulsion of Cod Liver 
Oil with Hypophosphites reg- 
ularly three times a day. In 
ten weeks my avoirdupois 
went from 155 to 180 pounds 
and over; the cough mean- 
time ceased. C. R. BENNETT. 
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WE CALLED ATTENTION a few weeks ago to the beginnings of 
a zodlogical garden at Washington. It now appears that plans for 
a similar undertaking have been in progress for some time in Bos- 
ton, and are now made public in a correspondence between the 
park commissioners of that city and the Society of Natural History. 
Although only preliminary steps have yet been taken, the outcome 
appears to be that the park commissioners have agreed to place in 
reserve, and lease the society on a nominal rental for a long term 
of years, several pieces of land under their control, to be developed, 
under the auspices of the society, as natural-history gardens 
and aquaria, if the friends of the society will raise a fund of 
two hundred thousand dollars as a foundation for the enterprise. 
The society proposes to interest the general public in the matter by 
‘creating a new body of members, to be called ‘ garden members,’ 
paying a certain annual sum for the support of the enterprise, and 
in return presumably receiving certain entrance privileges. In their 
reply to the proposal made by the Natural History Society, the park 
commissioners call attention to the peculiar situation of Boston, in 
that its territory is greatly divided by bodies of water and marsh, 
and its dry land by rocky ridges, causing the city to extend itself in 
a veryirregular manner. This prevents the possibility of finding 
any one piece of land large enough for the proposed natural-history 
park, and leads the commissioners to suggest to the society the 
advisability of occupying several distinct pieces of land; so that the 
plan as developed includes a diversified but unwatered portion of 
Franklin Park, next the future pleasuring-ground of Boston, a sec- 
tion of the park below Jamaica Pond, and a salt-water basin, 
perhaps a quarter of a mile long, at City Point, South Boston. 
Such a division has never before, we believe, been attempted in a 
zoological garden, but, though obviously requiring a larger staff to 
operate it, has some advantages which should not be overlooked. It 
is thus possible to obtain for aquatic animals places specially suited 
to them, and to select ground of avery varied character for other 
parts of the garden without feeling dependent upon a great water- 
supply; while the establishment of the large marine aquaria at the 
very edge of the harbor has obvious advantages. Moreover, it 
brings all the citizens into near proximity to some part of the 
ground occupied. Another distinct feature in the plan is a most 
commendable one, though its advantages are not so apparent on 
financial as on educational grounds. The committee points out 
that the society has long developed its museum with the distinct 
purpose of making it auxiliary to the general scheme of education in 
the State, and within a recent time has given special attention to 
exhibiting the animals, plants, and minerals of New England, be- 
lieving that its position as the leading natural-history society of this 
group of States imposes such a duty upon it. This same idea it 
would carry out in the proposed garden by making it in an especial 
way a reproduction of the true indigenous fauna of New England. 
For it is to be borne in mind, say the memorialists, “that with the 
increase of population, and the concomitant decrease of the indige- 
nous wild animals; above all, with the modern excessive growth of 
city life, — the percentage of city children (and hence of all) who 
may ever hope to see, and still less to observe at their leisure, the 
living objects of their native State or country, is rapidly growing 
less. At the same time the importance of such observation and 
study, instead of decreasing in like proportion, is greatly enhanced. 
To the country boy it is of comparatively little moment whether he 
observes this bird or plant, or that, since he has usually definite 


ideas of all, drawn from frequent observation of many. But to the 
city lad it is of the utmost consequence that he shall be able to cor- 
rect his less definite ideas — formed for the most part by hearsay, 
by ‘books, or by pictures—by observation of the object itself.” 
The enterprise now plainly depends on the public spirit of the 
citizens of Boston. It is the natural and proper outcome of the 
admirable park system of that city. The Natural History Society 
has had the plan in view for twenty years, and believes the time is 
now ripe for developing it. Surely no such scheme has ever been 
proposed in this country under more favorable circumstances, or 
with the promise of so powerful and substantial support. That 
the park commissioners perceive this, is evident from the readiness 
of their response to the application of the society’s committee, and 
we shall look with confidence to a generous response from a city 
that has already done so much for science and education. 


THE MOST IMPORTANT QUESTION discussed by the Department 
of Superintendence of the National Educational Association at its 
meeting at Washington last week was, ‘How and to what extent 
can manual training be ingrafted in the public-school system?’ 
It occupied the entire morning of the first day’s session; and after 
the reading, by Mr. Charles H. Ham of Chicago, of a very thought- 
ful and eloquent paper, the discussion was taken up by a number 
of gentlemen, some of them the most prominent and influential 
educators of the country. Of all who participated in the discussion, 
only one, Mr. Marble of Worcester, —a gentleman whose idiosyn- 
crasies on this subject we have lately criticised (Sczence, No. 257), — 
opposed manual training, he even going entirely beyond the limits of 
the question at issue in order to ventilate his views. The reports 
of the meeting which reach us go to prove that our previous judg- 
ment, that Mr. Marble knows nothing about manual training or 
the argument for it, was correct. We regret to understand, how- 
ever, that at Washington he surpassed his previous efforts, and 
considerably exceeded the bounds of courtesy in his treatment of 
those who favor manual training. The consciousness that one 
stands alone in the wrong of so great a question as this, must be 
irritating, but it can hardly be offered as an excuse for the con- 
duct in question. Argument by invective is becoming far too com- 
mon in this country, and it is our duty to protest most emphati- 
cally against its introduction into educational discussions. The 
advance of a great educational movement is not to be checked by 
abusing either it or those who regard it with favor, and it was this 
abuse, without a line of argument, which made up Mr. Marble’s 
fifty-minute harangue. President Butler, Dr. Belfield, and Mr. 
Newell very easily and briefly showed how entirely aside from the 
question it all was. The result of the discussion was the appoint- 
ment of a committee of seven to draw up a course of study in man- 
ual training, and to report at the next meeting. 


THE MISSISSIPPI PROBLEM. 


THE improvement of the Mississippi River, on a large scale and 
systematic plan, enjoyed, from its inception to the last session of the 
Forty-eighth Congress, a most enthusiastic support. From the 
outset, the theories proposed as the basis of the work undertaken 
have been criticised and contested, but for a considerable time no 
opposition was directed to the constructions actually undertaken. 

Happily all who had addressed themselves to the problem had 
been, so far as concerns the works in the bed of the river, substan- 
tially in accord as to the projects for the immediate application of 
the appropriations, while differing somewhat as to the reasons for 
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the work recommended, and still more as to the results to be ex- 
pected of them. In such a state of affairs, the work could properly 
be continued ; since the concurrent opinion of all as to the work to 
be done would probably be right, though of the discordant reasons 
and diverse expectations of individuals, some, of course, must be 
wrong. 

At the beginning of the session above referred to, a strong and 
determined opposition developed to one of the principal features of 
the work proposed. It was stated that the revetment of caving 
banks was.unnecessary and wasteful, since the object of that work, 
the cessation of caving, would result from the contraction-works, 
or those designed to concentrate the water over the shoals. 

Some of the most active champions of the improvement and of 
the commission by which it was being carried on, announced the 
discovery that this commission had effected an insidious and 
dangerous change in its original plan, by virtue of which the ob- 
jectionable feature of bank-revetment had been introduced or made 
more prominent. It is without the present line of argument to 
contest this statement, several refutations of which have appeared 
in print. The issue is now squarely made between revetment and 
anti-revetment theories, and must be met on its merits. It makes 
no difference, in the decision of the question, whether the Missis- 
sippi River Commission have changed front on it or not; except, 
perhaps, that if they have done so, it has been in the light of four 
years’ experience, which in itself would be a strong argument in 
favor of their later views. 

The two theories are so antagonistic that compromise is scarcely 
possible. The revetment or protection theory makes prevention of 
caving by means of this class of work one of the prime causes of 
the improved condition of the river : the anti-revetment theory pre- 
dicts the cessation of caving as a result of the contraction-works. 
The one would stop the deterioration of the channel, and cut off 
one of the principal causes of impaired navigation, preliminary to or 
concurrent with the effort to improve the channel : the other would 
attempt to remove the effect, while leaving the cause in full opera- 
tion. 

The hypothesis on which the anti-revetment theory is based is 
very simple. It is assumed that the ability of flowing water to 
carry suspended sediment is directly proportional to its velocity; 
that at any given velocity it can carry a certain normal quantity, 
refuses more, and is not content with less ; that if undercharged it 
takes up the deficit from the adjacent bed, producing scour and 
caving; if overcharged it drops the surplus on the spot, causing a 
fill. A corollary of this is, that if the channel can be so regulated 
that the velocity will be uniform throughout its whole extent, and 
always bear the proper ratio to the supply of sediment, there will 
be no scour or fill in the bed or on the banks of the stream; the 
sediment supplied by tributaries will be carried without loss or gain 
to the sea; the deterioration of the channel will cease; the bars, 
having been removed, cannot re-form; and the problem is solved. 

As evidenced by their practice, engineers are overwhelmingly in 
favor of ideas the reverse of these. Many civil engineers have ad- 
dressed themselves to the problem in the interest of individuals or 
corporations. No case is known where any of them have proposed 
any remedy for a caving bank, except a direct protection of some 
kind. When called upon to induce a scour along a bank, as in 
some cases of important landings, they have, strangely enough, 
successfully employed for that purpose the very means now pro- 
posed to prevent the same thing. 

Such proponderance of professional opinion would be accepted 
in any question of law or medicine. In matters of engineering, 
however, the public demand not only that we shall be agreed, but 
that they shall be convinced. It is therefore necessary to further 
argue the question, and for the same reason the argument must be 
addressed, not to the profession alone, but to the public as well. 

It is not proposed to test the hypothesis by any of the well-as- 
certained facts of the river’s regimen. Thus no argument will be 
founded on the facts that by hypothesis the proportion of sediment 
should increase from the bottom to the surface, as does the 
velocity, whereas the increase is from surface to bottom; that the 
sediment should be greatest at the thread of swiftest water, and 
diminish toward either bank, as does the velocity, while, on the con- 
trary, it is sensibly equal all the way across, and as often in excess 
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on the slow as on the swift side; that a greater proportion of sedi- 
ment should always be carried at a higher than at a lower stage, 
the reverse having been again and again observed; or that the rate 
of caving should be least when that proportion is greatest, which 
rarely or never happens. Nor will any attempt be made to weaken 
the force of this doctrine by pointing out any of the well-established 
causes of caving, such as outflow of ground-water, eddies, or 
whirls, and wash of wind or steamboat waves, which, being inde- 
pendent of the velocity, will survive any regulation of it which may 
be effected. 

Inquiry will be made as to the applicability of this theory to the 
problem in consideration, or, in other words, whether the conditions 
under which the hypothesis is claimed to be effective can be pro- 
duced in the Mississippi River. Should it be found that these con- 
ditions can be produced, the truth or falsity of the hypothesis could 
be quickly decided by trial. On the other hand, should it appear 
that the conditions precedent cannot be realized, the truth or falsity 
of the theory is immaterial. 

The actual velocities or rates of current are, in the river’s present 
state, any thing but uniform. Their distribution may be illustrated 
by the motion of the wheels of a cart driven over a crooked road. 
On a straight stretch, the wheels revolve with equal velocity. If a 
turn to the left be made, the right wheel is accelerated and the left 
retarded, and the reverse in case of a turn to the other side. If the 
curve be sufficiently short, the inside wheel stops; while, if still 
more abrupt, it must turn backward. Add to this that the top of 
each wheel moves faster than the bottom, and the motion of the 
water of the Mississippi and like streams is completely illustrated. 

The channel of the Mississippi River is just such a road, and the 
relative velocity of its current at any point of its course may be 
readily predicated from the above analogy. The depth is always 
roughly proportional to the velocity. The highest velocity and 
greatest depths coincide on the concave sides of the bends, corre- 
sponding to the outside wheel on acurve, and it is here that the 
caving banks are found. On the convex side, deposits of sediment 
from the retarded currents are constantly being made, the accre- 
tions nearly, though not quite, keeping pace with the recession of 
the caving line opposite. 

A word now as to the location and operation of the contraction- 
works, which are the means to be employed to bring about the re- 
quired conditions. At every flood the river builds up its principal 
shoals, so that the bottom is as high as the surface of the water at 
the lowest stage. Low waters, such as now occur, would be im- 
possible but for the fact that the river, in falling, cuts a channel for 
itself through these barriers. Were these natural channels suitable 
and sufficient for navigation, river improvement would be without 
its strongest claim to public support. They are unsuitable by 
reason of the uncertainty when and where they will form, and their 
frequent tortuousness. When they are deficient, it is usually by 
reason of a division of effort whereby two or more small channels 
are formed by an expenditure of the work which would suffice for 
a single one of sufficient size. 

Above and on these shoals the contraction-works are to be 
placed. Their effect will be to localize and accelerate the natural 
channel cutting, but not to increase the amount of energy so ex- 
pended. The amount of material scoured from the shoal nearly or 
quite equals each year the amount deposited on it. Otherwise the 
river would shut itself up. If so little as one per cent of the ma- 
terial deposited in a year on any shoal remained there permanently, 
the shoal would be raised perceptibly each year, and, within the re- 
corded history of the river, should have become a dam as high as 
the banks, to turn the river out over the country. The regulated 
river, flowing through the contraction-works, can remove from the 
shoal each year but a small excess of material over what is deposited 
on it, and this for a limited period only: ultimately it can not, and 
by our hypothesis must not, carry away any excess. 

It appears from the foregoing that the aggregate amount of ma- 
terial scoured from any shoal will not be sensibly changed by the 
contraction-works. The amount passing through in suspension can- 
not be affected at all: hence the total amount in suspension in the 
bend below will not differ. That the volume of water discharged 
will not be affected, it is scarcely necessary to argue. These two 
quantities unchanged, their quotient, which is the degree of satura- 
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tion, cannot be modified by the contraction-works : for their effect 
on the distribution of velocities in the bend below, it is only neces- 
sary to point to the portion of the river below Baton Rouge. 
Here the conditions prescribed for a regularized river obtain in 
greater perfection than can possibly be realized on the river above. 
Yet in this ideal stream the distribution of velocities follows the 
cart-wheel analogy as closely as anywhere else. 

To sum up, the effect of the contraction-works on a shoal, upon 
the conditions existing in the bend below, is simply nothing, — 
nothing as to the distribution of velocities, and nothing as to the 
amount of sediment carried. 

In the face of this conclusion, the changes required by our hypoth- 
esis, before it agrees to stop the caving, are quite discouraging. 
It asks nothing less than the complete reversal of present condi- 
tions. It requires that the restraint of a fundamental hydraulic law 
be removed, so that the water may move at the same velocity at 
bottom and surface. It demands that the rapid currents along the 
‘caving banks be checked, and the sluggish ones on the other side 
quickened ; that sediment shall be deposited in places whence it is 
now removed, and removed from those where it is now deposited. 
These revolutions of the river’s regimen, as results of works at a 
distant point, and which have, as has been shown, no effect upon 
the conditions to be changed, are severally and equally impossible. 
The greatest actual velocity will be found, as now, in front of the 
caving bank. If the lesser velocity at the contraction-works be 
sufficient to produce scour there, the greater velocity at the point 
of caving must also scour and the caving continue. If the velocity 
along the caving bank correspond to saturation, so as to prevent 
‘caving, the lesser velocity on the shoal must allew deposits, and 
navigation will be injured. 

The disparity in velocities is utilized by steamboats, the down 
boats being assisted by the rapid currents in the bends, while the 
up boats take advantage of the slack water on the other side. Uni- 
form motion all the way across would retard the former preceptibly, 
and the latter fifty per cent. It is now difficult to get up stream 
enough pieces to accommodate the down-stream traffic. With uni- 
form motion, it would be impossible. Navigation will suffer by the 
most cautious bestowal of such benefits. 

A more general view leads to the same result as the local one. 
Suppose the channel to have been regularized from Cairo to Baton 
Rouge as completely as it now is below the latter point. In this 
conduit, the water supplied by its tributaries is to flow under the 
conditions that it shall always have the normal charge of sediment 
due to the velocity, and that it shall neither erode the channel nor 
make any deposits therein. No sediment being derived from action 
on the bed, the supply must come entirely from the tributaries. 

The tributaries differ widely in their turbidity. The Missouri is 
the largest silt contributor, furnishing much more than all the others 
together. After it, but still classed as muddy, come the small 
streams on the east side above Memphis, the Arkansas and the 
Red. The Ohio, St. Francis, White, and Yazoo are comparatively 
clear. If our regularized channel be adapted in size to carry Ohio 
water without scour or fill, deposits must result when the Missouri 
predominates. If the channel be such that Missouri water can be 
carried without loss or gain of sediment, scour and caving must be 
expected when the supply is mainly from the Ohio. If a mean be 
taken, the scour and fill will alternately occur, which is simply a 
relapse into the present difficulties. No natural adjustment by 
mixture is possible, since the streams named have drainage areas 
lying in widely different latitudes, and it is rarely that their rises or 
floods are co-incident. j 

Suppose, again, that the corrected channel just below Cairo is 
filled to a certain level with just the right mixture of Ohio and Mis- 
souri water, having the normal charge of sediment due to its 
velocity, and carrying it without loss or gain. A slight rise comes 
-out of the Ohio. Bringing an insufficient supply of sediment, it re- 
‘duces the degree of saturation in the trunk stream. In order that 
scour and caving may not begin, this addition of water must be 
accompanied by a decrease of velocity and a rise of surface. If 
the rise, on the other hand, comes from the Missouri, the case is 
reversed, and, in order to prevent deposits and shoals, the velocity 
must be increased without a corresponding rise in surface. To 
realize either set of conditions requires an inverse ratio between 
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velocity and slope, which is a blow at the fundamental law of the 
universe, that of gravitation, These contradictory requirements 
are repeated all along the river’s course. The Forked Deer, Obion, 
and Wolf Rivers must produce an effect on the main stream directly 
the reverse of the St. Francis; the Arkansas, of the White; and the 
Yazoo, of the Red. The velocity of the river must conform to the 
supply of sediment, or the hypothesis will be violated. The supply 
of sediment is fortuitous: hence chance must take the place of 
hydraulic laws in controlling the flow of the water. 

There never has been a day in the known history of the river 
when caving was not in progress. The amount of sediment requi- 
site to produce normal saturation and prevent caving must 
therefore be greater than the river has ever before carried. The 
demand is, that the river be made muddier, and kept so. How as 
to supply ? Of the present contributions, a considerable part is to 
be cut off by the cessation of caving and scour, which are promised 
as results of the improvement. The tributaries remain; but of 
these, the only one worth considering, the Missouri, is already under 
improvement. The result of that improvement, if successful, will 
be a fixation of its bed, and a large reduction of its output of sedi- 
ment. The maintenance of even the present supply of sediment in 
the trunk stream involves the degradation of the tributary. If the 
Mississippi is to be improved on such principles, the regulation of 
the Missouri must be stopped at once. 

We see, that, while the demand for sediment is increased, the 
supply is largely reduced. A scheme of improvement, the vital 
feature of which is the production and maintenance of increased 
muddiness, promises as its results changes which must largely re- 
duce the muddiness. Surely this is necromancy on a large scale. 

The saturation hypothesis, whether true or false, and following it 
the anti-revetment theory and plan of improvement based thereon, 
must be entirely rejected so far as the Mississippi River is con- 
cerned ; because the conditions under which it is claimed to act 
cannot be produced or maintained ; because uniformity of velocity 
in any cross-section, or from one section to another, is impossible, 
either in natural or regulated channel ; because the volume of water 
which controls the velocity, and the supply of sediment, the two 
factors which determine the saturation, are now practically inde- 
pendent, and in a regulated channel become absolutely so, thus 
making the combination of the two to produce normal saturation 
a matter of chance and not of law; finally and principally, because 
the hypothesis contradicts and defeats itself in that it requires an 
increased supply of sediment to produce results which, if realized, 
must make this supply a constantly decreasing quantity. 

If the caving of banks is to be stopped, it must be done by means 
outside of the contraction-works, since the latter cannot produce 
the slightest diminution of caving. That they will greatly increase 
it, may be strongly argued both from theory and experience; but 
such is beyond the present purpose. SMITH S. LEACH. 


MENTAL SCIENCE. 
A Second Laura Bridgman. 


THE recently issued report of the Perkins Institution for the 
Blind, where Laura Bridgman has spent fifty years of her life, adds 
another most interesting and promising record to the accounts of 
persons afflicted with this double infirmity. The number of per- 
sons deprived of both sight and hearing is larger than is commonly 
supposed, and gives no sanction to the common belief that the loss 
of one sense insures an unusually strong development of the others. 
From a psychological point of view, the value of such cases depends, 
first and chiefly, on the age at which the senses were lost, those 
cases being the most suggestive and valuable in which the loss is 
earliest; secondly, upon the degree of blindness and deafness, as 
well as the rapidity with which these senses lose their function, the 
most instructive inferences being deducible from cases in which the 
loss is total; and, thirdly, from the completeness and accuracy of 
the record of the person’s capabilities and achievements at the vari- 
ous periods of life, and especially during early childhood. In all 
these respects the case of Laura Bridgman is a most phenomenal 
one. Her life-history is to the psychologist most fruitful of hints 
and suggestions, throwing clear light upon questions otherwise 
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difficult of approach. It is an experiment of nature, and as right- 
fully gets the eager eyes of the psychological student turned 
towards it, as the transit of Venus attracts the gaze of every as- 
tronomer’s telescope. The majority of cases of deafness combined 
with blindness, however, do not belong to this category. In many 
instances enough remains of hearing or sight, or both, to allow 
these to enter as a factor in the mental development of the individ- 
ual, and to that extent to vitiate the exclusive inference as to the 
rvéles that these senses play in the psychic life. Often, too, though 
sight and hearing are practically totally lost, the loss occurred at a 
period of life when the mind has begun to profit by the experience 
which these senses collect, and can for many years feed upon the 
material thus brought together. This independence of the intel- 
lectual centres from their food-supply of sensations after a certain 
age — the fifth to the seventh year for sight — has been proved by 
actual observation. The report above referred to mentions that 
there are between thirty and thirty-five blind deaf-mutes in Sweden, 
where a benevolent lady has organized a school for such defections, 
and not less than forty such in this country. Eight of these are 
mentioned by name; but in only two of these cases is the age men- 
tioned at which the loss of the senses occurred, — the one at eleven 
years, the other at seven, but with enough sight remaining to 
distinguish color, —and in both these, as well as in a third case, 
hearing was not lost until the power of speech had been perma- 
nently acquired. But of all these cases, hardly excepting that of 
Laura Bridgman, that of Helen Keller deserves the most minute 
and careful study. A véswmé of the facts concerning her condition, 
collected by Mr. Anagnos, the director of the Perkins Institute, 
cannot fail to be of interest. 

Helen is the daughter of cultured and well-to-do parents, and 
was born in Alabama on June 27, 1880. When about ninteen 
months old, she was attacked violently with congestion of the 
stomach; and to the effects of this disease are referred her total 
loss of sight and hearing. Previously she is said to have been of 
perfect health, and unusually bright and active. She had learned 
to walk, and was fast learning to talk. The loss of her senses thus 
took place about seven months earlier than in the case of Laura 
Bridgman, though Helen seems to have been as much if not more 
developed at nineteen months than was the latter at twenty-six 
months. In both cases a slow recovery was made, and a painful 
inflammation of the eyes set in. It is recorded of Helen that she 
‘soon ceased to talk, because she had ceased to hear any sound.” 

As her strength returned, she gave ample evidence of the sound- 
ness of her mental faculties. She learned to distinguish the differ- 
ent members of her family and her friends by feeling their features, 
and took an especial interest in the affairs of the household. The 
little hands were constantly busy in feeling objects and detecting 
the movements of those about her. She began to imitate these 
motions, and thus learned to express her wants and meaning by 
signs, to a remarkable degree. Just before completing her seventh 
year, a skilful teacher from the Perkins Institute — Miss Sullivan — 
was engaged for her. Atthis age Helen is described as a “bright, 
active, well-grown girl,” “quick and graceful in her movements, 
having fortunately not acquired any of those nervous habits so 
common among the blind. She has a merry laugh, and is fond 
of romping with otherchildren. Indeed, she is never sad, but has 
the gayety which belongs to her age and temperament. When 
alone she is restless, and always flits from place to place as if 
searching for some thing or some body.” Her sense of touch is 
developed to an unusual degree, and enables her to recognize her 
associates upon the slightest contact. Her sense of smell is very 
acute, enabling her to separate her own clothes from those of 
others; and her sense of taste is equally sound. In this respect she 
has an advantage over Laura Bridgman, in whom both these senses 
were reduced almost to extinction. She speedily learned to be neat 
and orderly about her person, and correct in her deportment. The 
first lesson is an interesting epoch. A doll had been sent Helen 
from Boston; and when she had made a satisfactory exploration 
of it, and was sitting quietly holding it, Miss Sullivan took Helen’s 
hand and passed it over the doll; she then made the letters d—o-l-] 
in the finger-alphabet while Helen held her hand. ‘I began to 
make the letters a second time. She immediately dropped the doll, 
and followed the motions of my fingers with one hand, while she 
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repeated the letters with the other. She next tried to spell the word 
without assistance, though rather awkwardly. Shedid not give the 
double Z, and so I spelled the word once more, laying stress on the 
repeated letter. She then spelled ‘doll’ correctly. This process 
was repeated with other words, and Helen soon learned six words, 
— ‘doll,’ ‘hat,’ ‘mug,’ ‘pin,’ ‘cup,’ ‘ball... When given one of 
these objects, she would spell its name, but it was more than a 
week before she understood that all things were thus identified.” 
In a surprisingly short time Helen completely mastered the notion 
that objects had names, and that the finger-alphabet opened up to 
her a rich avenue of knowledge. Every thing had to be named, 
and she seemed to remember difficult combinations of letters, 
such as ‘heliotrope’ and ‘chrysanthemum,’ quite as readily and 
securely as shorter words. In less than two months she learned 
three hundred words, and in about four months she had acquired 
six hundred and twenty-five words, —a truly remarkable achieve- 
ment. She still used her gesture-signs ; but, as her knowledge of 
words increased, the former fell into disuse. Next verbs were 
taught her, beginning with such as Helen herself could act, as ‘ sit,’ 
‘stand,’ ‘shut,’ ‘open,’ etc. Prepositions were similarly mastered. 
Helen was placed zz the wardrobe, and the sentence spelled out to: 
her. ‘Box is 07 table,’ ‘Mildred is zz crib,’ are sentences which 
she constructed after little more than a month’s instruction. Ad- 
jectives were skilfully introduced by an object-lesson upon a large, 
soft worsted ball and a bullet. Helen felt the difference in size at 
once. ‘“ Taking the bullet, she made her habitual sign for * small ;’ 
that is, by pinching a little bit of the skin of one hand. Then she 
took the other ball, and made her sign for ‘large’ by spreading 
both hands over it. I substituted the adjectives ‘large’ and 
‘small’ for these signs. Then her attention was called to the 
hardness of the one ball, and the softness of the other; and so she 
learned ‘soft’ and ‘hard.’ A few minutes afterwards she felt of 
her little sister’s head, and said to her mother, ‘ Mildred’s head is 
small and hard.’” Even so arbitrary elements of language as the 
auxiliary ‘ will’ and the conjunction ‘and’ were learned before two 
months of instruction had passed, and on May 1 she formed the 
sentence, “‘ Give Helen key, and Helen will open door.” 

From this the step to reading the raised type of the blind was an 
easy one. “Incredible as it may seein, she learned all the letters, 
both capital and small, in one day. Next I turned to the first page 
of the ‘ Primer,’ and made her touch the word ‘cat,’ spelling it on 
my fingers at the same time. Instantly she caught the idea, and 
asked me to find ‘dog,’ and many other words. Indeed, she was. 
much displeased because I could not find her name in the book.” 
She soon added writing to her accomplishments, and carefully 
formed the letters upon the grooved boards used by the blind. On 
the 12th of July she wrote her first letter, beginning thus: ‘“ Helen 
will write mother letter papa did give helen medicine mildred will 
sit in swing mildred will kiss helen teacher did give helen 
peach,’ etc. This well justifies the statement that she acquired more 
in four months than did Laura Bridgman in two years. Letter- 
writing is quite a passion with her, and, as she is also able to write 
by the Braille system, she has the pleasure of being able to read 
what she has written. Her progressin arithmetic is equally remark- 
able, going through such exercises as “fifteen threes make forty- 
five,” etc. As examples of her powers of inference, the following 
will do service: she asked her teacher, “ What is Helen made of ?” 
and was answered, “Flesh and blood and bone.” When asked 
what her dog was made of, she answered, after a moment’s pause, 
“Flesh and bone and blood.” When asked the same question about 
her doll, she was puzzled, but at last answered slowly, “ Straw.” 
That some of her inferences are not equally happy, the following 
illustrates : ‘‘on being told that she was white, and that one of the 
servants was black, she concluded that all who occupied a similar 
menial position were of the same hue; and whenever I asked her 
the color of a servant, she would say, ‘ Black.’ When asked the 
color of some one whose occupation she did not know, she seemed 
bewildered, and finally said, ‘ Blue.’”” Her memory is remarkably 
retentive, and her powers of imitation unusually developed. One 
of her favorite occupations is to dress herself up, —a performance 
which she accomplishes not always with success according to our 
ideas. Her progress continues, and each letter is a marked im- 
provement upon its predecessors. A letter to Mr. Anagnos contains. 
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the following sentences: ‘‘ My doll nancy is sleeping. She is sick. 
mildred is well uncle frank has gone hunting deer. , we will have 
venison for breakfast when he comes home. I did ride in wheel- 
barrow and teacher did push it,” and so on. Enough has been 
said to indicate the remarkable powers of this unfortunate child, 
and to give basis for the belief, that if her training is continued in 
a wise direction, and with a proper appreciation of the value of de- 
tailed and accurate investigation, the world will be able to read in 
the life of Helen Keller a most momentous psychological lesson. 


EXPLORATION AND TRAVEL. 
Tibet and Nepaul. 


A SUPPLEMENT to the ‘Indian Survey Report for 1885-86’ has 
just been issued. It contains the description of a native surveyor, 
M—H, through eastern Nepaul and southern Tibet, of which the 
London 7z7es gives the following extract : — 

“ The explorer crossed the Nepaul boundary near Dagmarathana, 
in Bhagalpur, and, after making customary presents, obtained a 
passport authorizing his further progress, which lay northward over 
the Mahabharat range, one of the spurs of the great Himalayan 
Mountains. At various points along the route his passport was 
examined, his goods searched, and atax exacted from him, and in 
some cases he had, in addition, to propitiate the local authorities 
with presents. On July 24, 1885, the explorer passed a great tem- 
ple, called Halsia Mahadeo, situated on a mountain-spur, and de- 
puted his travelling-companion to visit and examine the temple, 
which is held in veneration in the neighborhood, and has been en- 
dowed with a large free grant of land. At Asaliakhark, a fort 
held by four hundred Nepaulese soldiers under a captain, whose 
duty it is to examine all passes brought by travellers from the south, 
and, after full inquiry, to grant fresh ones to those proceeding 
farther north, the explorer was subjected to much interrogation, as 
his pass was only available for Nepaul. As it was known that he 
intended penetrating northwards into Tibet, he was closely searched, 
interrogated, and directed to return by the way he came, the soldiers 
being ordered to keep him under surveillance for such time as he 
remained there. After being detained for six days, the explorer 
was able, by making suitable presents, to obtain permission to pro- 
ceed, having persuaded the official that he and his party were in- 
habitants of Jumla, and that they were anxious to return thither by 
Dingri, Jonkhajong, and Kagbeni, as being the most expeditious 
route. Their further march lay pretty close to the Dudhkosi River, 
and at Jubang Tibetan inhabitants were met for the first time. 
Khumbujong, a little west of Mount Everest, is the residence of 
the governor of the Khumbu district. The official is a Tibetan, 
and has held the post for the last thirty years: he receives no pay 
from the Nepaul Government, but is allowed fifteen per cent of the 
net revenue of the district, and pays an annual official visit to 
Khatmandu. Fora time the governor absolutely refused the party 
permission to proceed northwards by a route which he alleged had 
never till then been traversed by any Hindostanee or Goorkha. 
The explorer had therefore to make a lengthened stay at this place, 
during which he endeavored to ingratiate himself with the inhabit- 
ants by treating their sick. One of the commonest diseases in the 
locality was goitre, and, as he succeeded in curing the governor’s 
daughter-in-law of this, he was naturally taken into favor, and 
secured the sympathies of her husband, Sunnam Durje. This last- 
named individual was about starting on a trading expedition to the 
north, and by the exercise of sufficient tact was prevailed upon to 
take the explorer’s party in his train. The man eventually gained 
his father’s tacit consent to the arrangement, and, after a six-weeks’ 
enforced inactivity, the explorer again started on his way. On Sept. 
23, near Pangji, the famous deity Takdeo (‘horse-god’), a black 
rock, in shape like a huge horse, was passed. Out of deference to 
Takdeo, which is considered very-sacred by the Tibetans, no ponies 
are allowed on the route over the pass. The Pangula Pass over the 
Himalayas, he says, is decidedly the highest and most formidable 
ever crossed by him: he estimates the height at over twenty thou- 
sand feet, but, owing to an unfortunate accident to his boiling- 
point thermometer, he was unable to estimate it more accurately. 
The ridge forms the boundary between Tibet and Nepaul. At 
Keprak, the first frontier village, the Tibetan official refused the 
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party permission to go on, saying any such concession would cost 
him his life ; but with the influence of their friend, Sunnam Durje, 
and by the exercise of a little diplomacy, a guide was eventually 
obtained to Dingri, across the great grassy plain called the Dingri 
Maidan. 

“ The town of Dingri, which has an elevation of 13,860 feet, con- 
sists of about two hundred and fifty houses, and the inhabitants are 
chiefly Tibetans, though there are five houses belonging to Goor- 
khas, and three or four to Chinamen, who have established them- 
selves at this place for trading purposes. The houses are all stone- 
built, a tenacious whitish clay being used in place of mortar, and 
with flat roofs. The country round is well cultivated, but barley 
and peas are the only produce. The inhabitants all appear well-to- 
do. On the hill which rises immediately from the north of the town 
to a height of about three hundred feet, stands the stone-built fort 
occupied by the Daibung and forty Chinese officers, who are in 
command of about five hundred Tibetan soldiers. The Daibung is 
relieved once in three years, and during his tenure of office is al- 
lowed to trade within the limits of his province. There are said to 
be only three Daibungs, in all, under the Lhasa Government: of 
these, one resides in Lhasa, another in the Nam-Cho district, and 
the third at Dingri. The authority of the last mentioned extends 
from Shakia to the westernmost limits of Tibet, and he exercises 
both military and civil jurisdiction, short of capital punishment, 
within his territory. The trade in which the Daibung engages, so 
far as tea and salt are concerned, cannot be characterized as free. 
Each house in his jurisdiction is compelled to take one brick yearly 
from the Daibung at a high rate, and he realizes a large annual 
revenue from it. In addition to these two articles, he deals in 
blankets on the same footing as private traders. No gold is to be 
seen at Dingri: it is much sought after, and many inquiries were 
made of the explorer as to whether he had any gold, pearls, or coral 
to dispose of. 

“The soldiers occupying the Dingri fort are armed with a sword, 
matchlock, and bow and arrows. The sword is the usual short, 
straight weapon, in wooden scabbard, met with all over Tibet ; the 
matchlocks are sent from Lhasa; and the bows are made of bam- 
boo which is brought from Nepaul. The soldiers manufacture 
their own powder on the spot. Lead is imported from Nepaul and 
Darjeeling ; but, as bullet-moulds are unknown, they pour out the 
molten lead into a long, hollow scoop in the ground, and then clip 
it into convenient-sized pieces, which are hammered to suit the 
bores of the guns. The soldiers receive a small yearly pay (about 
£2 to £2 10s.), and are allowed to engage in agriculture, trade, etc. 
They are drilled by their Chinese officers every week or so, some- 
times on foot, at other times mounted on ponies, which they main- 
tain for themselves, and there are periodic inspections by the 
Daibung. At these inspections the soldiers always appear mounted, 
in uniform, and have to go through target-practice. For the latter 
a disk of leather, one foot in diameter, painted white, is suspended 
to a rope stretched across two poles. Each soldier in turn then 
rides full gallop across the field at about fifteen feet from the target, 
and fires as he goes past. Should he hit the mark, the officer in 
attendance with the Daibung scores a point. When all the soldiers 
have gone past in one direction, they return, firing in the same way 
as they go past the target, to their original position. They next go 
through the same course, using their bows and arrows instead of 
matchlocks. The Daibung then examines the notes of each officer, 
and for every point scored presents him with a khatag or kerchief. 
The explorer was not much impressed with the marksmanship he 
saw. 

“As Dingri is situated on the high road from Lhasa westwards, 
it is the constant resort of traders, for whose convenience a serai 
capable of accommodating two hundred men has been built. The 
bulk of the goods is carried on mules, chiefly because they travel 
so much faster than either yaks or asses. 

“Throughout the country from Bhagalpur to Dingri the chief ar- 
ticles carried northwards are tobacco-leaf, cotton-cloth, broad-cloth, 
iron, brass, and copper vessels, corals, and rupees, which are used for 
making jewelry; and for these the men of Khumbu go annually in 
parties to India, some even as far as Calcutta. taking with them 
musk-pods, yak-tails, antelope-horns, blankets, and stuffed munal 
and argus pheasants. From Dingri are exported into Nepaul 
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Tibetan blankets, musk-pods, goats, ponies, clarified butter, and 
yak-tails. The chief grain grown is maize or Indian-corn. The 
domestic animals comprise buffaloes, yaks, zobus (cross-breed 
between yak and cow), goats, and sheep of the long-horned species, 
largely used in Tibet for transport purposes. The yak and female 
zobu afford a plentiful supply of milk. Among the wild fauna are 
musk deer and Tibetan antelopes, while flocks of wild pigeons and 
ravens and pheasants are common. 

“The Daibung was away when the explorer reached Dingri, and 
did not return till Oct. 21. Great trouble was experienced in get- 
ting him to accord permission for the party to proceed westwards. 
The Daibung declared that this route was absolutely closed to all 
but officials; but in consideration of the explorer’s companion, who 
was a man of influence in these parts, god in consideration of his 
promise to be answerable for their good behavior, the required per- 
mission was granted, but with a proviso that from village to village 
a guide should escort the party and send back regular reports of 
the progress made. 

“The general direction of the explorer’s route then trended to 
the west, past the Palgucho Lake, about nine miles by four in ex- 
tent, the waters of which are clear and sweet to the taste, though 
it has no outlet. The Tibetan fort of Jonkhajong, the farthest 
point to the north-west reached, is a substantial stronghold, about 
four hundred paces square, protected by a mud and stone wall. 
Two officials, called Jongpons (Tib. = ‘governor of a district’) re- 
side here, and exercise civil and judicial authority short of capital pun- 
ishment. The surrounding country appeared well cultivated, and the 
inhabitants were reaping their harvest at the time. The Jongpons 
gave permission for the party to travel to Nubri in accordance with 
the terms of the passport, but, as the route was reported to be 
closed by heavy falls of snow, it was only by more presents that a 
pass allowing M—H to proceed as far as Kirong was obtained. 
Beyond Kirong the route nears the river, and for about one hun- 
dred paces is carried over a gallery about six feet wide, run along 
the perpendicular face of the rock at a height of from fifteen to 
twenty feet above the water’s edge. The gallery rests on thick 
iron bolts driven into the rock at intervals, over which planking is 
loosely laid: the outer edge is fenced by a rudely made rope passed 
round wooden posts fixed to the bolts. At Naiakot the route turned 
westwards, and, crossing the watershed of the Tirsuli River, de- 
scended into the valley of the Buri Gunduk, one of the chief rivers 
of Nepaul, which M— H ascended as far as Nubri, along a route 
nearly parallel with the line of his southward journey. Thence he 
_ retraced his steps along the Buri Gunduk to Arughat, a Nepaulese 
village, where the party were detained three days pending the result 
of inquiries as to whence they had come and for what purpose. 
The explorer professed to have gone all the way to Nubri in search 
of one of his dependants, who, he alleged, had run away from 
M— H’s home in Jumla with a large sum of money some time 
before, but whom he had not succeeded in finding. He said that, 
having failed in his object, he was anxious to return home v7é Tir- 
beni, where he intended going through the customary religious 
observances. He was then allowed to proceed, but warned, that, 
owing to the disturbed state of the country consequent on the recent 
insurrection in Khatmandu, he was liable to detention in several 
places. His further route to Tirbenighat, on the British frontier, 
lay in a south-westerly direction.” 


ELECTRICAL SCIENCE. 
Alternating Current Electro-Motors.! 


THE alternating system of electrical distribution possesses many 
advantages for distributing electrical energy over extended areas; 
it has, however, certain disadvantages, among others that of not at 
present allowing the use of electric motors for the distribution of 
power. 

In any central station supplying electric lights the full capacity 
of the plant is utilized but a short time during the twenty-four 
hours, and, taking the whole day, we will find that we have sold 
an amount of energy. equal to a half or a third — perhaps even less 
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— of the amount we could supply supposing we worked always at 
full capacity. , 

If we draw a curve representing the energy used at different 
hours of the day for lighting, it will be something like O D E H & 
G Xin Fig. 1. The total amount we could have sold isd OX &. 
If we can use motors on the circuit, we can sell an additional 
amount of power such that the power used for lighting and by the 
motors never exceeds the maximum capacity of the station. For 
instance, if the motors work until 6 P.M., we can use for them a 
horse-power equal to / /, and the total energy we can sell for the 
motors is HZ KZ. The solid part of our diagram is all of the 
energy that a purely alternating system can expect to utilize: a 
continuous current system, by employing storage-batteries, could 
fill the whole of the area 4 O X B. 

In the alternating system the current and electro-motive force 
may be represented by the curves I and II, Fig. 2, the maximum 


value of the current lagging behind the maximum of the electro- 
motive force. In the main circuit a high electro-motive force of 
constant maximum value is used, and this is reduced at points of 
consumption to the low potential necessary for safety, and for use 
with incandescent lamps, by ‘ transformers ;’ that is, by ‘induction- 
coils’ working backward. The value of the system lies in this: by 
using high potentials in the main or primary circuit, we can trans- 


* mit a great deal of energy with comparatively little current, and 


therefore with little loss in the lines. This enables us to use 
small conductors, and avoid the large investment in copper neces- 
sary in distributing energy by the direct system. 

If we can use motors in this system, we can almost double our 
receipts with comparatively little increase in our expenses. The 
plant remajns the same; the salaries, interest on investment, and 
depreciation, are only slightly increased; our main additional ex- 
pense is for the fuel. 

The forms of motors that can be run by alternating currents are 
(1) an ordinary series-wound motor; (2) a motor built like an alter- 
nating current dynamo, the field-magnets being excited by the 
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alternating current, which is first commutated so that its direction 
is always the same; (3) the same arrangement as the last, except 
that the field-magnets are excited by a continuous current from 
some external source ; (4) the form proposed by Prof. E. Thomson, 
in which the armature currents are not supplied from any external 
source, but are induced in them by the alternations of the field- 
current. 

Of these forms, (3) appears the most promising. Its advantages 
are, that when it is once started it will perfectly govern itself, re- 
volving at such a speed that its own reversals of electro-motive force 
occur with the same rapidity as those of the dynamo driving it ; it 
is cheap to construct, and durable ; and it should be efficient, and give 
a greater output than corresponding machines of the other types. 
Its disadvantages are, that it must be first driven to its proper 
number of revolutions before the alternating currents will run it; 
there must be some external source of continuous current to excite 
the field-magnets ; and if a load possessing any considerable inertia 
be suddenly applied, the motor will stop. 

It is proposed to avoid these difficulties in the following way: 
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with the main circuits there should be run an auxiliary continuous 
current circuit from the central station, of a capacity of, say, ten 
per cent of the power to be supplied. This continuous current 
would have two uses: in the first place, it would excite the field- 
magnets ; and, in the second, it would start the motor. This last 
could be accomplished by having a commutator on the motor-shaft 
that would reverse the current through the armature every time an 
armature coil passed a pole. Now, by a simple switch, we could 
first turn on the continuous current, which would start the motor, 
and then, when the armature had reached its proper number of 
revolutions, we could turn the handle a little further, and make the 
alternating circuit through the armature, at the same time breaking 
the continuous circuit. 

To prevent the stopping of the motor on the sudden application 
of a load, there should be some form of friction-pulley on the shaft 
that would turn just before the motor had passed its maximum 
possible work. 

The easiest way to decide which of the possible forms of motor 
is best, is to experiment on them all. It is not necessary to experi- 
ment on a number of motors of each form; but if we make suitable 
observations, and know how to draw deductions from our results, 
we can tell very closely, from experiments on one motor, what are 
the capabilities of the type. 

GaAS-ENGINES AND WIND-MILLS FOR ELECTRIC LIGHTING. — 
Up to the present there have been few private houses supplied with 
electric lights. The central stations have been placed in the more 
crowded business portions of the towns, and lights have not been 
distributed at great distances from them. There are other reasons 
why incandescent lights have not been more rapidly introduced : 
the general public has not had sufficiently brought before it the ad- 
vantages of electric lighting over gas from an artistic and hygienic 
point of vlew; it has been considered mainly from the standpoint 
of cost as compared with gas. In many cities gas is supplied over 
extended areas, embracing sometimes the suburbs for miles around. 
For the more wealthy suburban inhabitants it would be easy to 
light their houses by electricity, using a gas-engine for power, and 
employing a storage-battery in connection with the dynamo. Some 
figures obtained at the late electrical exhibition in New York will be 
ofinterest. We find, if we consider a five-foot gas-burner as giv- 
ing a light of 16-candle power, that 130 feet of gas supplied to a 
gas-engine will give as many incandescent lamps, these being fed 
directly from the dynamo, as would 150 feet of gas burned directly. 
If we use a storage-battery, and allow it 70 per cent efficiency, we 
have 30 incandescent lamps using 186 feet of gas, to 150 feet for 
the gas-burners. To the expense of the electric light, moreover, 
we must add the interest on the plant, depreciation, breakage of 
lamps, etc. These items will perhaps double the expense of the 
electric light. The cost could, however, be reduced if two or three 
people living close together would use the same plant: it could be 
still further reduced if cheap fuel-gas could be supplied for the 
engine. As far as cost goes, then, the electric lights supplied in 
this way would be more expensive than gas; but for people of 
means, the greater beauty of the light, and its healthfulness, to- 
gether with the many smaller offices the electricity could be made 
to perform, would repay the increase in cost. Where there is no 
gas, it has been proposed to use wind-mills. Mr. A. R. Wolff 
states that a properly constructed wind-mill will govern itself for 
all velocities of wind exceeding six miles per hour ; further, that on 
the average, for at least eight hours out of twenty-four, the wind 
exceeds this velocity. ‘Total calms in excess of two days’ dura- 
tion are practically unknown in the United States.” If these 
figures are correct, it is evident that we can use wind-mills in con- 
nection with storage-batteries for supplying light to country houses. 
It should be borne in mind, however, that isolated plants of this 
kind must have a capacity very much greater than the mean power 
required ; and in this case, where we may have calms of two or per- 
haps three days’ duration, the capacity must be sufficient to last 
over this time. Counting the interest and depreciation, and the 
breakage of lamps, it will probably be found that the cost will be 
greater than that of oil; but there is no comparison as regards 
convenience and beauty, and it is probable that the wind-mill will 
be used as a source of power for lighting the houses of rich country 
people. 


SCIeNCE. 93 


ETHNOLOGY. 
Christmas Customs in Newfoundland. 


THE Rev. Moses Harvey of St. John, Newfoundland, describes 
inthe Afontreal Gazette an interesting Christmas custom observed 
in Newfoundland. Formerly, he says, at this season, ‘mumming’ 
was carried on to a large extent; but the practice at last became 
an intolerable nuisance in the streets, and was put down by law. 
Firing salutes on Christmas Day, once a general custom, has also 
been prohibited, to the greater comfort of every one. A curious 
custom prevailed hereon St. Stephen’s Day (Dec. 26). It was called 
‘The Burying of the Wren.’ Bands of boys and youths, with some 
rude musical instruments, went about the streets on that day carry- 
ing a green bough, to which were fastened ornaments of colored 
paper and either a dead bird or the figure of one. They called 
at the doors as they made their rounds, and sang a rude doggerel, 
of which the following was the burden :— 


““ The wren, the wren, 

The king of all birds, 

On St. Stephen’s Day 

Was caught in the furze. 

Though he is little, 

His honor is great, 

So rise up, kind lady, 

And give us a treat. 

Up with the kettle 

And down with the pan, — 

A penny or ‘ tuppence’ 

To bury the ‘wran.’”’ 
The contributions thus levied by the youngsters were spent in the 
purchase of cakes and sweetmeats. 

The custom is now almost extinct, but some faint and forlorn 
attempts are still made by a few boys to keep it up, and in a few 
years it will probably pass into oblivion. It is curious to find that 
a similar ceremony was once practised in the Isle of Man. In 
Waldron’s works, published in 1711, in describing the Isle of Man, 
the author says, ‘‘ Here, on the 24th of December, towards evening, 
all the servants have a holiday. They go not to bed all night, but 
ramble about till the bells ring in all the churches, which is at 
twelve o’clock. Prayers being over, they go to hunt the wren, and, 
having found one of these poor birds, they kill her and lay heron a 
bier with the utmost solemnity, bringing her to the parish church, 
and burying her with a whimsical kind of solemnity, singing dirges 
over her in the monks’ language, which they call her knell, after 
which Christmas begins.” It is evidently the same ceremony, in 
an altered form, that is practised here. What is its origin, how it 
came here, or whether it is kept up elsewhere on this side of the 
Atlantic, is not known. 


BOOK-REVIEWS. 


Harvard Remintscences. By ANDREW P. PEABODY. Boston, 
Ticknor. 12%. $1.25. 

THIS work, by the venerable professor of Christian morals at 
Harvard College, will be of much interest to graduates of the col- 
lege, both younger and older, and by no means devoid of interest to 
the general reader. The author’s reminiscences relate to the time 
when he was undergraduate, theological student, and tutor, but do 
not cover the period of his professorship, which he has now held for 
so many years. The state of things at Harvard in those olden 
times was so different from the present, that we can hardly repress 
a smile as we read of it. Thus, Dr. Peabody tells us that a stu- 
dent’s room was usually destitute of all the means of comfort, and 
even of the tokens of civilization; that carpets were almost un- 
known, and friction matches entirely so; and that the entire furni- 
ture of the room, except the feather-bed, would not have sold for 
more than ten dollars. The relations between professors and stu- 
dents is described as one of mutual hostility; the students, in par- 
ticular, considering the faculty as their natural enemies. As regards 
study, Dr. Peabody thinks that the best scholars did more work, and 
the poorer ones less, than they do now. The administration of the 
college affairs is described as loose and unbusinesslike until the 
elevation of Josiah Quincy to the presidency, when a thorough re- 
form was carried out under that distinguished leader, whose pre- 
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vious experience as member of Congress and mayor of Boston had 
eminently fitted him for the work. Dr. Peabody gives many inter- 
esting accounts of the modes of teaching and lecturing pursued by 
the professors of whom he speaks, some of which are full of sug- 
gestiveness even now. He gives his personal recollections of nearly 
seventy men who held offices in the college, with excellent sketches 
of character and interesting anecdotes ; and, though some of those 
of whom he speaks were hardly known outside the college, not a 
few had a national reputation. It is hardly necessary to add that 
the venerable author writes, as always, clearly and with hearty 
nterest in his subject. 


The National Stn of Literary Piracy. By HENRY VAN DYKE. 
New York, Scribner. 16°. 5 cents. 


THIS pamphlet is a vigorous protest against the absence in this 
country of an international copyright law, and against the unwill- 
ingness of our people up to this time to enact such a law. There 
is nothing in the author's argument that is specially new; but the 
moral principles involved in the subject have seldom been exhibited 
with greater force and clearness than they are here. Mr. Van 
Dyke’s essay was originally a sermon. and the mere fact that a 
sermon on the subject could be preached to a popular audience is 
proof that public interest in the question is already awakened. The 
author treats the subject from a moral standpoint, maintaining that 
we have no more right to take a foreign author’s work without pay- 
ing him for it than we have to take any other man’s work, literary 
or otherwise, in the same way. He treats as irrelevant the argu- 
ment, sometimes adduced by the opponents of international copy- 
right, that the American people want cheap literature. ‘The 
question is,” he remarks, “how do they propose to gratify that 
desire, fairly or feloniously? My neighbor’s passionate love of light 
has nothing to do with his right to carry off my candles. The 
first point to be determined is one of righteousness.” He holds, 
however, that the republication of foreign works is not only wrong, 
but injurious to our own people, both by hindering the growth of 
our national literature, and by helping to weaken the national con- 
science. The book will be found interesting by all who are inter- 
ested in the subject, and, if read by the right persons, can hardly 
fail to have some effect on public opinion. 


Chemistry, Inorganic.and Organic. 


By CHARLES LOUDON 
Buoxam. 6th ed. 


Philadelphia, Blakiston. 8°. $4.50. 


THE appearance of the sixth edition of Professor Bloxam’s well- 
known work follows closely upon the announcement of the death 
of the author. The general character of the work, its elaborate 
display of experiment, and practical intent, are the same as in pre- 
vious editions ; but much of the text has been re-written, and the 
whole revised and passed through the press under the author’s own 
supervision. Much new matter has been incorporated (some of 
date even so late as the recent isolation of fluorine), and the part 
which deals with organic chemistry has been recast with a view to 
bringing theoretical relations more clearly to light. The technolog- 
ical applications of organic chemistry receive considerable atten- 
tion, and the subject of explosives. In the previous editions, the 
work has been a favorite, particularly with practical men and stu- 
dents of applied chemistry. The present edition is an improve- 


ment upon its predecessors, and a fitting memorial of its lamented 
author, 


Benjamin Franklin as a Man of Letters. 


By JOHN BacH Mc- 
MASTER. 


Boston, Houghton, Mifflin, & Co. 16%. $1.25. 


FRANKLIN'S name has always stood side by side with that of 
Washington; and there are no other Americans, except perhaps 
Lincoln and Grant, whose deeds and character are equally well 
known to the mass of their countrymen. But Franklin’s greatness 
was chiefly in the fields of politics and science, and it is chiefly as 
politician and scientist that he is generally known; while his strictly 
literary works, except the autobiography, are much less read than 
those of many men who, on the whole, are his inferiors. Yet his 
literary merits are not slight, and the influence of his writings on 
the opinions and tastes of his contemporaries was great. He was 
not only the author of the autobiography and of several scientific 
papers, but he was also the first great American journalist ; and in 
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all these capacities he deserves grateful remembrance. It was 
necessary, therefore, that in a series of works devoted to American 
men of letters he should have a prominent place, and the sketch of 
his literary work which Mr. McMaster has written is in most re- 
spects worthy of its theme. It gives, perhaps, too little space to 
the political papers which Franklin wrote so abundantly, and which 
often had great influence on public opinion and on the course of 
events. Many paragraphs, too, of Mr. McMaster's work are filled 
with mere lists of articles that Franklin wrote; and these passages 
could well have been spared in favor of something more important. 
Nor do we find so good an account of the development of Frank- 
lin’s mind and character as we could have wished. Yet, in spite of 
these defects, the book gives an interesting account of Franklin's 
writings, with a mass of details relating to his life, his business, his 
associates, and, in short, every thing connected with his literary work. 
The result is a work which, as an account of Franklin’s place in 
literature, is not likely to be surpassed. 

Franklin’s career has always been an example and an incentive 
to boys and young men that have had to struggle upward from 
humble beginnings, and deservedly so; for, considering the times in 
which he lived, his success in politics and science and literature, as 
well as in acquiring a fortune, was indeed surprising. Mr. McMas- 
ter, however, agrees with all other good judges, that Franklin’s 
morality was not of a high order, and that in this respect his life 
and his philosophy are not what might be wished. “His philos- 
ophy,” our author remarks, ‘was the philosophy of the useful; the 
philosophy whose aim it is to increase the power, to ameliorate the 
condition, to supply the vulgar wants, of mankind. Morality 
he never taught, and he was not fit to teach it” (pp. 277, 278). 
With regard to his electrical discoveries, Mr. McMaster expresses 
the opinion that Franklin was considerably indebted for valuable 
hints to his friend Ebenezer Kinnersley; but he does not specify 
the particular contributions that Kinnersley made to the subject. 
The author points out, too, in another place, that the plan for a 
union of the Colonies, which Franklin proposed at Albany at the 
beginning of the French and Indian war, was borrowed from Daniel 
Coxe, who had proposed the same plan many years before, when 
Franklin was a boy. Mr. McMaster’s judgment on Franklin con- 
sidered as a writer only is likely to be generally accepted, and is in 
brief as follows: “ The place to be allotted Franklin among Ameri- 
can men of letters is hard to determine. He founded no school of 
literature. He gave no impetus to letters. He put his name to no 
great work of history, of poetry, of fiction. ‘Till after his day no 
such thing as American literature existed. His place is 
among that giant race of pamphleteers and essayists most of 
whom went before, but a few of whom came immediately after, the 
war for independence. And among them he is easily first” (pp- 
272 2B. : 


A Text-Book of Inorganic Chemistry. By VICTOR VON RICH- 
TER. Tr. by Edgar F. Smith. Philadelphia, Blakiston. 
$2. 

If is not surprising, however much to be deprecated, that the 
elementary literature of branches of knowledge like chemistry, 
which, constantly expanding, are frequently brought to public 
notice, and so madeattractive to the popular imagination, should be 
perennially deluged by the products of the misguided passion for 
authorship; nor ought it to be unexpected that the great majority 
of the many text-books of chemistry, general and applied, which 
come to the light, should shortly disappear utterly from the notice 
of an intelligent public. The occasional varying of the usual 
monotony by the appearance of a work of real value to student and 
instructor, which proves its claim to appreciation by survival in the 
competition with its fellows, is refreshing. Richter’s text-books are 
of this sort, and the volume before us represents the third Ameri- 
can edition, based upon the fifth edition of the German original. 

The scheme of development follows the order of the ‘ periodic 
law,’ and the introduction of theory is gradual and opportune. 
Thus the reader is brought directly into contact with the laws of 
definite and multiple proportions and the conception of atoms and 
molecules only when the demonstration of the properties of the 
halogens leads to the point. So, also, the questions of valence and 
structure wait the presentation of facts with sufficient fulness to 
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show the necessity and worth of the hypotheses advanced. 
Throughout the inductive method of thought is predominant; but 
whether the impression left upon the mind of the average student 
by the disconnected introduction of principles is broad and clear, 
may be questionable, though the threads are, at least, left in such 
relation that they may be easily gathered up and properly inter- 
woven. 

Thermochemical phenomena claim very considerable attention 
from the outset, and re-actions are discussed in the light of the law 
of maximum work. Sometimes, indeed, as it seems, this principle 
is forced beyond its depth, and phenomena are made to appear as 
effects of an unvarying law, rather than as illustrations of a princi- 
ple which has come to be regarded as of by no means universal 
application. In the main, the spirit of the book is scientific. It is 
full and minute in the description of processes and facts, well 
abreast with the times, and for the most part logical and clear, 
though occasional crudities in the use of English, and now and 
then an actual lapse from grammatical accuracy, mar, without ex- 
cuse in a third edition, the general effect. Such faults, though 
rather less numerous than in the second edition, are particularly 
noticeable just where they are most undesirable, — in the passages 
which deal with theories and principles, —and are to be cred- 
ited largely to the tendency of the translator to cling to the 
literal rendering of the original rather than strive for an intelligible 
version. We note with mingled feelings the slight — too slight — 
improvement over the second edition in the matter of the plate of 
spectra. 


Woman and the Commonwealth. 
Houghton, Mifflin, & Co. 8°. 


THE pamphlet here before us is a plea for woman suffrage; but 
we doubt if it will have much influence in promoting its object. 


By GEORGE PELLEw. 
25 cents. 


Boston, 


The author is so violent a partisan, and so governed by sentiment, . 


that what he says is more likely to repel than attract those whom 
he wishes to convert. He goes so far as to declare that women are 
superior to men, both intellectually and morally, and holds that 
woman’s influence in politics would be both purifying and elevat- 
ing. He examines some of thearguments that have been adduced 
on the other side, and answers some of them very conclusively; but 
his reply to others can hardly be considered satisfactory. More- 
over, he does not notice what is to many men the chief objection 
to woman suffrage; namely, the danger that women would be lia- 
ble to use their political power to enact moral reforms by law, to 
the great detriment of politics and of morality. There are good 
things in the pamphlet, however, and those who already agree with 
its views will doubtless take pleasure in reading it. : 


NOTES AND NEWS. 


THE first number of The American Anthropologist has just 
been issued. It is highly gratifying to record the establishment of 
a journal of this scope and character, as it is a sure sign of the 
growing interest in anthropology. The Anthropological Society of 
Washington, under whose auspices the journal is published, must 
be congratulated in its new enterprise, which will be highly wel- 
comed by all students of the scienceof man. The papers contained 
in the first number show that the journal will embrace all the nu- 
merous branches of anthropology. Dr. James C. Welling contrib- 
utes an inquiry into the law of Malthus; and it is significant of the 
Washington school of anthropologists that the first paper is devoted 
to a study in sociology. Col. F. A. Seely, who has so successfully 
applied the methods used by the Patent Office for tracing inven- 
tions to ethnological questions, gives a review of the development 
of time-keeping in Greece and Rome. Dr. Frank Baker’s ‘ An- 
thropological Notes on the Human Hand’ deals not only with the 
physiognomy of the hand, but also with current and ancient beliefs 
referring to the hand. The last paper of the number is a study of 
the Chane-abal tribe and dialect of Chiapas, by Dr. D. G. Brinton, 
in which the learned author compares the extant relics of that lan- 
guage, and gives it its proper place among the Maya dialects. 
Among the articles promised for future numbers, we notice papers 
by Maj. J. W. Powell, ‘From Barbarism to Civilization ;’ H. H. 
Bates, ‘ Discontinuities in Nature’s Methods ;’ and Dr. A. B. Meyer, 
«The Nephrite Question.’ 
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—A despatch from Zanzibar says that messengers from Emin 
Pacha who passed Uganda on Nov. 17 had no news whatever from 
Stanley, and that no news of his approach had been received in 
Wadelai. Further, it is stated in the telegram that King Mwanga 
has taken a friendly attitude towards Europeans. As Wadelai is 
only twelve days distant from Uganda, it appears that Stanley had 
not reached Emin’s province in the middle of October. The next 
mail from the Kongo, which is due towards the end of this month, 
will probably bring some information regarding the events at Stan- 
ley Falls and at the mouth of the Aruvimi, which must have been 
of some influence upon Stanley’s expedition. It seems unnecessary, 
so far, to entertain serious apprehensions as to his safety. 


— A large circle of admirers, both English and American,” 
says the Pall Mall Gazette, “ will see with pleasure that the Mur- 
chison medal of the Geological Society is to be conferred this year 
on Dr. J. S. Newberry of New York, the well-known professor of 
Columbia College. Dr. Newberry, however, has been in his time 
active, and indeed distinguished, in other matters besides geology. 
‘I remember,’ writes a correspondent, ‘meeting him by chance in 
Nashville in November, 1863, when he was at the head of the 
Western department of the Sanitary Commission, —an immense 
organization whose business it was to dispense, for the benefit of 
the soldiers of the Republic, great quantities of stores, consisting 
mainly of medicines, clothing, and comforts of all sorts, subscribed 
by enthusiastic citizens of the Northern States. Dr. Newberry 
took me down with him from Nashville to the then seat of war, on 
the boundary of Georgia, and I can bear witness to the workman- 
like manner in which he administered his department, and the de- 
votion with which he was regarded by all his assistants.” 


LETTERS TO THE EDITOR. 
Errors in ‘ The Ancient Monuments of the Mississippi Valley.’ 


IT is an ungracious task to criticise at this late day the work of 
Messrs. Squier and Davis, which has so long been received as the 
standard on North American archeology ; nevertheless I believe 
the result will be accepted as a sufficient justification for the at- 
tempt. 

It is stated in the text (p. 68), under the heading ‘The Newark 
Works,’ that the circular structure & “is not, as has been gener- 
ally represented, a true circle; its form is that of an ellipse, its 
diameters being twelve hundred and fifty feet and eleven hundred 
and fifty feet respectively. . . . The area of the enclosure is some- 
thing over thirty acres.” 

A short calculation will make it evident that an ellipse having the 
diameters given above will enclose only twenty-six acres. We also. 
notice, that, notwithstanding the authors’ statement in the text, 
their plate (XXV.), which is copied from Colonel Whittlesey’s sur- 
vey, makes the shorter diameter (Section C—D), 1,200 feet. 

A carefui resurvey by the agents of the Bureau of Ethnology 
makes the diameters 1,205 and 1,197 feet, the latter differing but 
three feet from Colonel Whittlesey’s measurement. The figure is 
therefore very nearly a true circle, the difference between the diam- 
eters being only eight feet, instead of one hundred as given by Squier 
and Davis. 

They also state that the circular enclosure /, which connects. 
with the Octagon, “is a true circle two thousand eight hundred and 
eighty feet, or upwards of half a mile, in circumference.” This. 
gives a diameter of but 917 feet, while the section 4—Z of the plate 
makes it 1,050 feet, — measuring from the gateway to the observa- 
tory, —a difference of one hundred and thirty-three feet between the 
text and plate. According to the survey made by the agents of the 
bureau, this diameter is 1,058 feet, and the one transverse to it 
1,054 feet; the figure varying, in fact, but little from a true circle. 

It appears from these facts that the authors, although adopting 
Colonel Whittlesey’s survey in their plate, have differed from it in 
their text without a word of explanation, the variation in each case 
being a blunder on their part. 

The area of the Octagon, as shown by the resurvey, is but a small’ 
fraction over thirty-six acres, including the inner halves of the walls ; 
whereas it is given on the plate as fifty acres, and in the text as. 
“something over fifty acres.” 
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It is apparent that these mistakes cannot be attributed to typo- 
graphical errors or mere slips of the pen. We are forced, therefore, 
to ascribe them to unpardonable carelessness. 

Turning to their Plate XX., representing the ancient works in 
Liberty Township, Ross County, we find in a supplementary plan 
(A), a diagram showing their method of surveying circles, of which 
an explanation is given in a footnote on p. 57. In this note the 
authors say, ‘To put at once all scepticism at rest, which might 
otherwise arise as to the regularity of these works, it should be stated 
that they were all carefully surveyed by the authors in person.” 
After mentioning their method, they add, ‘ The supplementary 
plan 4 indicates the method of survey, the ‘ Field-Book’ of which, 
the circle being thirty-six hundred feet in circumference, and the 
stations three hundred feet apart, is as follows,” etc. 

It is certainly disappointing, after this positive assurance of ac- 
curacy in their work, and reference to the ‘ Field-Book,’ to find 
that the circle used in this illustration of their method is purely an 
imaginary one, as there is no circular enclosure of the dimensions 
given, either figured or mentioned in their book. 

Another reason for being disappointed where such precision is 
predicated is the fact, ascertained by examination of the works, that 
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this plate is turned one-quarter round, the left of the page being 
north instead of the top. Moreover, this error is carried into the 
plat; the direction of the wall of the square marked ‘N. 45 E.’ 
being in truth S. 45 E., and of that marked ‘N. 45 W.’ being N. 
45 E: in other words, the large circle is south of the square, and 
not east of it as represented in the plate. 

A resurvey of the smaller circular enclosure, the only one of the 
group remaining, proves that it is far from being a true circle. 
This is clearly shown by the following list of external angles made 
by the successive chords with each other; or, in other words, the 
differences in the bearings of the successive chords. The survey 
was made precisely as suggested by Squier and Davis, except that 
the chords are each one hundred feet, thus bringing them within 
the length of a single chain. A gap of 343 feet is omitted, as the 
wall over this space is too nearly obliterated to be traced satisfac- 
torily. 
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The first course (from Station 1 to 2) was S. 60° W.; from 2 to 
3, S. 81° 35’ W.; and so on around, making one hundred feet at 
each step to Station 23; from 23 to 24, S. 1° 58’ W., 30 feet ; from 
24 to 1, S. 23° 20’ W., 313 feet. These figures make it clear that 
there are sharp curves at some points, and nearly straight stretches 
at others. I insert here a diagram of this so-called perfect circle 
prepared by Mr. Middleton, who conducted the survey. It will be 
seen from this that not only is it irregular, but that the longer 
diameter is 866 feet and the shorter 748, —a difference of 108 feet. 
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Although there are some puzzling questions connected with these 
Ohio works, yet it is apparent that the mathematical accuracy of 
which Messrs. Squier and Davis speak is imaginary, and is based, 
in fact, upon hypothetical figures. But the worst feature of the case 
is the evidence thus brought to light of the want of care in their 
work, thus shaking the confidence which has hitherto been reposed 
init. Their allusion to a ‘Field-Book’ in connection with a purely 
imaginary circle, is, to say the least, misleading. 


CyRus THOMAS. 
Youngsville, Penn., Feb. 8. 


Cat Phenomena. 


A YOUNG male cat, from the first quite secluded from other as- 
sociations than those of his home, exhibited great fondness for bot- 
tled Tuscan olives when first offered this fruit, eagerly eating it, 
and rubbing his head and rolling upon the floor where it was 
dropped. This is repeated on every occasion since. His appetite for 
olives is seemingly insatiable, and experiments show that it is not 
because these are salted. He is indifferent to the ordinary culinary 
aromatics and toilet perfumes. What aromatics are used in the 
‘aromatized sea-salt’ said to be used in the foreign pickling of 
olives? None are spoken of in the California processes, which, 
however, include marine salt; but this can have no pertinence to 
cat-senses. Have others observed the appetite, and will any one 
who can try cats with unpickled olives, both green and ripe, report 
the result? The subject has bearings on animal sensation and 
its relations. A series of various experiments, shutting out the pos- 
sibility of artificially acquired individual appetites for flavors and 
odors, would be interesting. 

As related to other considerations, it may be mentioned that the 
cat above referred to, the second time it was offered meat in its 
early kittenhood, and with a peculiar call therewith for the first time 
Later, after a child had several times 
tickled the cat’s feet by reaching under the open-work weaving of 
a cane-seat chair on which the animal was sitting, the cat was a 
number of times observed to repeat the kicking and shaking of its 
feet on a similar chair with no such stimulus, no person being near 
the chair. The titillation had become speedily associated with the 
touch of the cane-seat itself. These facts illustrate the quick and 
permanent sense-associations of animals, which are the secret of 
the formation of instincts (along with variation of acts and Darwin’s 
theory of the natural selection of the same), and also of many al- 
leged novel or isolated acts that are construed as rational. 

Inherited domestic instinct was shown by the same cat, when, in 
its early and feeble wanderings asa kitten about the room, it sought 
a door with signs of a desire to have it opened. From accompany- 
ing circumstances, it was inferred that this was connected with some 
severe lessons on the necessity of personal neatness inflicted on 
some unknown ancestor: at all events, it seemed to be an inherited 
sense-association of some kind with the door, and suggests that 
many so-called ‘ intelligent acts’ may be of this character. 

A fact opposed to perception as always the stimulus to instinct is 
every day verified by this cat, now nine months old, in his vigorous 
pawing of the wooden box itself and the adjacent wall, after using 
the dry earth in his large, shallow sanitary box. The perception of 
soil, rather than of hard box and wall, should alone stimulate the 
instinct, if such mental act is necessary. In the act of preparatory 
digging, the perception of soil is manifest. It is absent in the cover- 
ing process, as above shown; also in the same cat’s frequent at- 
tempts to cover such food as it refuses at its usual place of feeding, 
by scraping the oil-cloth of the floor. There is, however, perception 
as well as sensation in the act of this and other cats when pausing 
to smell around and locate anew the matter to be covered. The 
process of covering is the most wonderful part of the instinct, and 
originally must have been the last acquired : in some cases it seems 
to be more or less lost ; in the same individual cases it is at times 
omitted or little fulfilled. It is purely automatic. The wonder is, 
how, in the wild state, it was ever of enough consequence to cats 
and dogs to be acquired by natural selection; and how it was of 
sufficient consequence to be thoroughly acquired as automatic, while 
at the same time it is so poorly ingrained as to habitually blunder, 
and even fall into much disuse, in some cases. H. W. PARKER. 

Grinnell, Io., Feb. 9. 
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The Nutriment in Edible Fungi. 

Iv is a favorite theory with some that the nutritive value of many 
of the fungi that are used as food is almost equal to the nutritive 
value of meat. A recent statement by the eminent chemist of Ger- 
many, Mr. C. T. Morner, is to the effect that the total nitrogen in 
this class of fungi varies between 2 and 3.64 per cent in the dry 
material; that 41 per cent of the total nitrogen is useful in ali- 
mentation ; that all the rest belongs to non-assimilable bodies ; and 

“that, notwithstanding the relatively high figures, fungi constitute a 
very mediocre food, since the figures relate to dry material, and 
fungi contain enormous quantities of water. Mr. Morner, in this 
connection, gives a number of tables which show the amount of the 
several fungi that would be required to equal a pound of beef: 
mushrooms, 9 pounds; Lactarzus deliczosus, 24 pounds; chanter- 
elle, 41 pounds; morel, 15 pounds; Polyporus ovznus, 67 pounds. 

Some recent experiments at the agricultural experiment station 
of the State of New York do not appear to sustain the statements 
of Professor Morner. A quantity of mushrooms (Agarzcus cam- 
pestrzs) growing ina pasture was gathered and subjected to an 
analysis, and the digestibility of the albuminoids determined by the 
pepsin method. The results were as follows :— 


Fresh | Water 

Substance, | Free 

\WERGS Govdecesdo0b0Obcen DOEUaNS. doonooRedoauod 89.15 | 
AMIR coogoonwocboadboovousapbeDooS 85 | 7.80 
Albuminoids... | 56.00 
Crude fibre...... 7.05 
Nitrogen-free extract... .......2. secesse scene ee 21.83 
Mat (etherextract) ream matcclelereljaisiaielelalisis\eleeicielst« d 7-32 
photalimitrop entree elleem etree cieiclette cise 8.96 
Albuminoids digested 84.50 


The total nitrogen found in the dry substance was about 2.5 
times as great as the highest figures given by the German chemist, 
while the digestibility placed it among the exceptionally rich nitro- 
genous foods. Experiments were also made with puff-balls. A 
very large one was found to have been broken into many fragments 
by careless handling. Many of the broken fragments were gathered 
together and taken for analysis. This specimen was in fine edible 
maturity. Another fresh one, a fine large specimen of Lycoperdon 
giganteum, was examined. The following measurements were 
taken in connection with the analysis: greatest diameter, 12.5 
inches; height, 7.5 inches ; horizontal circumference, 37.25 inches ; 
vertical circumference, 33.5 inches; weight, 2,864 grams, or 6.35 
pounds. The puff-ball was kept until the following morning be- 
fore examination, when it was found to have lost 5.93 per cent by 
weight. A slice from the centre was taken for analysis. This 
contained 92.18 per cent of water. In the following table, No, 1 
refers to the whole puff-ball, which was larger and more mature 
than No. 2, the broken one. 


No.1 No. 2 
Fresh Water Water 
Substance, Free. Free. 
\WWEtGicodee) pasodsodbebaccaooseasamtooe 92.18 
JASN dan noodappongagcaoatdd adadag4o6: laces -58 7-47 6.07 
PAI buminoidsipetsprcteren iste isieionieereteteeter 5.39 66.34 57-44 
Crude fibre .89 11.42 11.07 
Nitrogen-free extract I-05 13.33 22.05 
Mata(etherjextract) oo. <2). -jejeie1e|efe\e e101=i=10 ob 1.44 2-47 
Total nitrogen.........++006 10.63 9-19 
Per cent albuminoids digested..... 70.04 81.72 


The total nitrogen for one of the puff-palls was about three times 
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as great as the highest figures by Morner ; and, even with the large 
percentage of water, it compares favorable in nutritive value with 
meat. It would seem, from the analyses which were made at the 
station, that Morner’s specimens must have been very poor ones, 
or else the fungi in Germany are not so rich in albuminoids as those- 
growing wild in the State of New York. 


FREDERIC G. MATHER. 
Albany, N.Y., Feb. 14. 


A Worm in a Hen’s Egg. 

ON Sunday, Feb. 12, 1888, a lady in this city, on opening the egg 
of an ordinary hen, observed a worm lying coiled in the albumen or 
‘white’ of the egg, near the lesser or pointed end. She placed the 
egg in a saucer, and the albumen flowed out through the opening 
in the shell, carrying the worm with it. After exhibiting to friends 
during the day, it was brought to me, Feb.12._ Upon examination, 
I find it to be an Ascarzs lumbrécozdes about four inches in length ;. 
and, with the statement verified, the phenomenon becomes interest- 


ing in many ways. G. C, ASHMUN. 
Cleveland, O., Feb. 14. 


Self-Recording Rain-Gauge. 

THIS recording mechanism is designed to be attached directly to- 
the Signal Service standard gauge, now in such general use at all 
regular stations, and-also at nearly all volunteer stations. 

The figure is a sectional elevation of the gauge with the record- 
ing devices in position. The rain is received in the cylindrical part 
R, and is conducted by means of the funnel-shaped bottom into: 
the inner tube or tall cylinder, which is made of drawn brass tubing, 
accurately sized, so that its sectional area is just one-tenth that of 
the receiver A, thus magnifying the rainfall tenfold. is made 
eight inches in diameter, and the brass tube is twenty inches high, 
and holds two inches of rainfall, any in excess of this quantity over- 
flowing into the outer cylinder, where it is retained and subsequently 
measured. 

The recording mechanism needs little explanation. Definite, 
positive rotation of the dial-wheel in response to movements of the: 
float is secured by use of the sprocket wheel and chain. A few 
links of the latter in enlarged view are shown on the left. The 
sprocket-wheel is graduated into divisions, each corresponding to a 
hundredth of an inch of rainfall. At intervals of every five divisions 
the wheel is set with small pins, which, when the wheel revolves, 
successively deflect a feeble spring, and momentarily close an electric 
circuit, thus recording successive five-hundredths of an inch of rain- 
fall. The record is made in precisely the same manner as that in. 
which the wind-velocity is now recorded at all signal service sta- 
tions. Wires from the rain-gauge lead to a battery and an electro- 
magnet which operates an armature provided with a pen or pencil 
that traces a line on a sheet of paper wound on a cylinder slowly 
revolved by clock-work. When the electric circuit is closed, the 
pen is drawn aside, and makes a small notch in the line, each notch, 
representing five-hundredths of an inch of rainfall. 

Although the chain is quite light, weighing but a few grams per 
foot, yet its weight cannot be neglected, modifying, as it does, the 
conditions of equilibrium between the float and counterpoise. Thus, 
imagine the gauge to be empty, and the float resting on the bottom. 
It is evident that a certain quantity of water must be added before 
the float will begin to be lifted on the water. This condition is in- 
dicated in the figure by the dotted lines, and with the height of the 
water marked %,. In order to properly include in the measurement 
this quantity of water, which must be added before the float just 
begins to be lifted, the graduated disk, which for this purpose is. 
made adjustable on the sprocket-wheel, is set, not with its zero-line 
to the index-point, but with some other line, — a line corresponding 
in its value to the quantity of water required to just support the 
float when at the bottom of the gauge. Allowance is thus made 
once for all, and the graduated disk, with its pins, firmly and finally 
attached to the body of the wheel. Now, as more water is added, 
the float rises. But it is observed, that, as the chain passes over 
the wheel, its weight is not only added to that on the counterpoise 
side, but is also subtracted from that on the float side; so that the 
equilibrium is, on the one hand, disturbed by twice the weight of 
the chain passing over the wheel, and, on the other hand, is restored 
by the rise of the float itself in the water. It follows, therefore, 
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that the float gradually rides higher and higher on the water as 
more and more chain passes over the wheel. All mechanical ar- 
rangements of fusee or other expedient to secure uniform flotation 
are entirely unnecessary, since the variable flotation in this case fol- 
lows a well-defined linear law, and is perfectly compensated for by 
a proper choice of the diameter of the wheel taken in connection 
with the number of divisions into which it is graduated ; that is, we 
donot make the divisions on the disk to correspond to the amount 
of chain passing over the wheel, but to the actual rise of water in 
the tube, regardless of what the former may have been. However, 
since we wish to record each five-hundredth of an inch of rainfall, 
the rise of water in the tube necessary to cause the wheel to make 


just one revolution must be some multiple of five-tenths of an inch, 
as the pins in the graduated disk must be equally distant through- 
out, and five-tenths of an inch of water in the tube correspond 
ito five-hundredths of an inch of rainfall. 

Moreover, the outer circumference of the wheel must likewise be 
some multiple of the length of the links of the chain in order that 
the teeth may be equally distant. The dimensions of the wheel and 
other parts to fit any particular chain are therefore chosen under 
certain limitations, but are easily found as follows : — 


Let D = the diameter of the tube C. 

cele a coNiLcmtloate 

“ w = weight of unit length of chain. 

Gy = Si  oevolumevofi water: 

« R = radius of the wheel on its pitch line. 

““ # = number of pins to be placed in the wheel. 

SCMEZ2ETC—te 1 (bee “ teeth in wheel. 

«7 = length of links of chain from centre to centre. 

“fg = depth of water when float is just supported at bottom. 
“« f = any depth of water to be measured. 

«“ £ = length of chain passing over wheel while the float rises 

on this water. 
«« f' = amount the float rises out of the water in coming to 


this position. 


SCIENCE. 


[Vor. XI. No. 264 


In its upper position the float displaces less water than when just 
supported at the bottom, the difference being a volume, 
7a? 
BSF Ve 


and the weight of this volume is pa to twice the weight of chain 
passing over the wheel in reaching its upper position, or 
na? 8wL 
— w'h' = 2wL, and h' = ——: 
raw 
hence, while the float has risen a distance Z, the surface of the 
water has risen a distance Z—/’, and its height from the bottom of 
the tube is Z—%' +4, ; but the gauge is so made that the true rain- 
fall is measured not from the surface around the float, but from the 
surface the water would assume were the float entirely removed. 
The volume of water occupying the annular space around the 
float is 


ee (D'—a@)(h,—h’). 


When the float is removed, this volume may be considered as 
spreading itself out in a layer of thickness 7, given by the ex- 
pression 

aD? us 
— t= — (D?—a’\(h,—h’). 


But the former thickness of the annular volume of water was 
hi —h' ; hence, on removing the float, the surface of the water will 
fall a distance (2,—')—Z, which will be found to be 

a? 


— (h,—%’). 
D? 
The true amount of rainfall is therefore found, after reduction, 
to be 
( 8zw I I } D?—@ 
A= EL {1—— | — — — + hy. 
t Tw \a> DD? y D* 


The last term is the amount of rainfall in true measure that must 
collect before the float begins to be lifted, and is the number on the 
graduated disk that must come opposite the index-point when the 
float touches the bottom of the gauge. 

To find the radius of the wheel, we will consider one complete 
revolution and the rise of water in the tube necessary to pro- 
duce this amount of motion. 

For this we must have 


8w [1 I 
ogm = eR} 1 i=-5| - 


aw'|a? DP? ! 
but 27k = x1 
i 8w (I it | 
m=2nl ~1I— —-— : 
Lal & D?) 


a 
ad’ } 
for the quantities are all known but wz, 2, and d. 
This equation may also be written 
nb 
a= 
an — m 

and from these the value of @ is found as follows: a trial-value of 
dis assumed of approximately its desired final value. With this 
in the first of the last two equations, a few values of 7 are computed, 
using such consecutive values of z (the number of teeth) as would 
correspond to a wheel of reasonable size. In all probability, none 
of these values of 7#z will be whole numbers, but some one of them 
will doubtless be very nearly a whole number. Taking the inte- 
gral part of this and the corresponding value of z, the final value of 
d@ is computed from the last equation. With the same value of 
m, the radius of the wheel is given by the expression 

nl 

kR=—, 

27 
and all the elements of the gauge are completely determined. 
C. F. MARVIN. 


or m=n Ear 


Washington, D.C., Feb. 13. 
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BOOK-NOTES. 


—D. C. Heath & Co. will publish, March 1, 
the Old English epic poem ‘Judith.’ It 
will be edited with introduction, translation, 
and glossary, by Prof. Albert S. Cook of the 
University of California, who has endeavored 
to adapt it to the scholar, the academic stu- 
dent, and the general reader. 


— The Middlesex Institute, Malden, Mass., 
proposes to publish a flora of Middlesex 
County, giving a complete list of the phaner- 
ogams and vascular cryptogams. In the 
lower cryptogams, lists prepared by special- 
ists will be given, as complete as the present 
state of knowledge permits. The issue of 
the work is dependent on subscription. 


— An earnest and vigorous exposition, in 
a cheap, handy form, of the moral aspects of 
the international copyright question, is some- 
thing that has been much needed. Such a 
paper has now been published by Charles 
Scribner’s Sons of New York, in the well- 
known paper-covered series of this house, at 
a price which ought to insure for it a circu- 
lation of hundreds of thousands throughout 
the country. The title of the pamphlet is 
“The National Sin of Literary Piracy,’ and 
the author is the Rev. Dr. Henry Van Dyke. 
Dr. Van Dyke considers the subject under 
three phases: (1) the nature of the national 
sin of literary piracy, (2) its punishment, and 
(3) itscure. His paper is well worth reading, 
and ought to touch the public conscience and 
have its effect upon public opinion. The 
publishers will send any one a copy upon re- 
ceipt of five cents. 


—In glancing over the table of contents of 
The Chautauguan for March, one is struck 
with the excellence of the names. Among 
them are Maurice Thompson, Hjalmer 
Hjorth Boyesen, Pres. C. K. Adams of Cor- 
nell University, the Rev. Lyman Abbott, 
Lieut. Frederick Schwatka, Dr. Titus Mun- 
son Coan, Rose Hawthorne Lathrop, Mrs. 
Mary A. Livermore, and many others equally 
well known in the literary world. 


— The aim of the magazine Our Little 
Men and Women, 1888 (Boston, D. Lothrop 
Company) is to interest children just at the 
time they begin to read for themselves, and 
lead them along for a year or two with pic- 
tures and stories and pleasant tasks, — so 
pleasant as to make them forget the task 
part altogether. Bady/and, 1888, in general, 
will be about the same as in 1887. 


— March 25, the New York Shakspeare 
Society will issue the first volume of ‘ The 
Bankside Shakspeare’ on an entirely novel 
plan, being the text of the earliest version of 
each play printed in the lifetime of William 
Shakspeare, paralleled with the 1623 or first 
folio text, and both texts numbered line by 
line, and scrupulously collated with both the 
folio and quarto texts. The Bankside edi- 
tion entirely disposes of the Donnelly cipher. 
It prints the earliest text side by side with 
the 1623 text, thus showing at a glance the 
mutations, augmentations, and curtailments 
which the plays underwent during their first 
stage life at the hands of literary pirates, 


stage censors, and careless printers, and in 
the mouths of the actors, thus rendering it at 
once apparent that in neither text could a 
cipher be found to-day by an exact mathe- 
matical process, even had one been originally 
concealed therein. L.L. Lawrence is clerk 
of the publication committee of the Shak- 
speare Society of New York, P.O. box 5, 
Newtown, Queens County, N.Y. 


Calendar of Societies. 


Engineers’ Club, St. Louis. 


Feb. 15.—O. L. Petitdidier, Practical Notes 
on Masonry and Stone-Laying. 


Engineers’ Club, Philadelphia. 
Feb. 4. — A. Marichal, Rainfall, 


Torrey Botanical Club, New York. 


Feb, 14 —TIsabel S. Arnold, Notes on the 
Flora of the Upper Chemung Valley ; Exhibi- 
tion of microscopical objects by members of the 
Section of Histology. 


Philosophical Society, Washington. 


feb. 18.—H. H. Bates, Increasing Industrial 
Employment of the Rarer Metals ; F. W. Clarke, 
The Determination of Atomic Weights; A. W. 
Greely, Trans-Mississippi Rainfall; J. W. 
Spencer, Notes on the Drift North of Lake 
Ontario; William Hallock, Note on the Forma- 
tion of Alloys. 


feb, 22. —G. W. Hill, On the Interior Con- 
stitution of the Earth as respects Density; H. 


A. Hazen, A Failure in the Application of the 
Law of Probabilities. 


Publications received at 


13-18 


Editor’s Office, Feb. 


Bioxam, C. L. Chemistry, Inorganic and Organic. 6th 
ed. Philadelphia, Blakiston. 788p. 8°. $4.50. 
Bureau oF Epucation. Report of the Commissioner of 
Education for the Year 1885-86. Washington, 

Government. 792p. 8°. 

CorNELL University Register, The, 1887-88. 
N_Y., Cornell Univ. 216p. 12°. 

Danmar. W. The Tail of the Earth; or, The Location 
and Condition of the ‘‘ Spirit World.’’ Brooklyn, 
The Author. 60 p. 8°. 25cents. 

Gisson, J. Chips from the Earth’s Crust; or, Short 
Studies in Natural Science. New York, T. Nelson 
&Sons. 304p. 16°. $1.25. 

Great Waterfalls. Cataracts, and Geysers. New 
York, T. Nelson & Sons. 288 p. 16°. $1.25. 

MonteitTH, J. Familiar Animals and their Wild Kin- 


Ithaca, 


dred. Cincinnati, Van Antwerp, Bragg, & Co. 
208 Pp. 16°. 

Serpet, R. Industrial Instruction: a Pedagogic and 
Social Necessity. Tr. by Margaret K. Smith. Bos- 
ton, Heath. 170 p. 12°. 8ocents. 

Stater, J W. Sewage Treatment, Purification and 
Utilization. New York, Van Nostrand. 271 p. 
T228 

Srewart, B., and Gee, W. W. H. Practical Physics. 


Vol. I. Electricity and Magnetism. 
Macmillan. 221 p. 16°. 60 cents. 
Van Dyxe, H. The National Sin of Literary Piracy. 
New York, Scribner. 23 p. 16°. 5 cents. 
West, Mary Allen. Childhood: its Care and Culture. 
Chicago. Woman’s Temp. Publ. Assoc 772 p. 8°. 
Wuat Shall we Talk About ? or, Things that Every One 
ought to know. New York, T. Nelson & Sons. 
320 p. 16°. $r. 
Woopwarp, C. M. 
Boston, Heath. 


New York, 


The Manual Training School. 
374p. 8°. $2. 


“How to Strengthen the Memory.” 


Rev. E. L. Kelly, of Paterson, N. J., writing of Dr 
Holbrook’s book, ‘* How to Strengthen the Memory ; 
or, Natural and Scientific Methods of Never Forgetting,” 
says; ‘‘I haveread this treatise, this gem, and find a 
mine of wealth hidden in its pages. By it I was enabled 
last evening to learn the poem ‘ Stabat Mater,’ in Latin. 
It took a little time, but the results were marvelous.”’ 
Catalogue and prospectus free. 


Mailed to any address on receipt of $1, by 
M.L. HOLBROOK CO., 13 Laight St., New York. 


ARGAINS IN BOOKS, AUTOGRAPHS, ETC. 
Catalogues free. Lorraine Lisprary. 41 W. 31st. 
St., 


New York. 


Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN......... odagG000 Manager. 
Cor. 4th Avenue and 23d St. 


Wishes Wwe es, 


A New Play by D. Bevasco and H. C. De MILLe. 
Preceded by. Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


JVIADISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 


By Henry Arthur Jones, author of ‘* The Silver King,’ 
&c. 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr, HENRY E. ABBEY. 
Evening, 8:15. Matinée SATURDAY, 2:15. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 
L’ABBE CONSTANTIN. 


ASINO. Broadway and 39th St 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ETROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
See Daily Papers for Programme. 
Box office daily from 9 A.M. till 5 P.M. 


CADEMY OF MUSIC. 
Gilmore & Tompkins, _ Proprietors and Managers. 
Monday, January goth. 


MAZULM. 


GRAND PANTOMIME. 


Evenings at 8. Matinee Wednesday and Saturday at 2. 


ALY’S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 

EVERY EVENING at 8:15. MATINEES begin at 2. 

EVERY NIGHT at 8:15, production of Shakspeare’s 

comedy in five acts, ‘Midsummer Night’s Dream, by 
AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to 11. Sunday, 1 to rr. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 

Ajeeb, the Mystifying Chess Automaton. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth - - 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczezce is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently practical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2) Spanish Simplified— 
12 numbers (with keys) ro cts. each; No, 6 now ready ; 
anew number on the first of every month ; Sold by all 
booksellers. Sent, postpaid, on receipt “of price, by 
Prof. A. Knoflach, r40 Nassau St., New York. 


No. 264 


iv SCIENCE. [Vor. XI. 
" S. R. Wincirett & Co., 185 Wabash Ave., 
EDRE | VSI Volapuks Gyicign publih the Haddock or Pavapik, 
a een ae S by Chas. E. Sprague, $1.00, and an Adridged Grammar 
: Onn nt of Volapik. by rrof. Kerckhoffs, adapted to the use of 
KG af B GLU E = : English-speaking people by Karl Dornbusch. 20 cents. 
= Mailed on receipt of price. 


Used by thousands of first-class Manufacturers 
aud Mechanics ontheir best work. Its success 
has brought a lot of imitators copying us in every 
Way possible. Remember that THE ONLY GENUINE 
LePage's Liquid Glue is manufactured solely by the 


RUSSIA CEMENT CO,. Soe GAsaboe: Mase 
rz Sample by mail 20c. stamps. 
These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Department 
Buildings, by the Pullman Palace Car Co., Mason & 
Hamlin Organ and Piano Co., and by thousands of 
first-class manufacturers and mechanics throughout 
the world, for all kinds of fine work. Pronounced 
STRONGEST ADHESIVE KNOWN. Sold in tin cans 
for mechanics and amateurs, and in bottles for 
family use. The total quantity sold between Jan., 
1880, and Jan., 1885, in all parts of the world 
amounted to over 32 MILLION BOTTLES. Be sure and 
get the genuine LePage’s made only by RUSSIA 
CEMENT Co. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
‘ ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
IOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


KIMBALL & CO. 


GOOD NEWS 


to LADIES. 
Greatest mducements ever of- 


fered. Now’s your time to get 
up orders for our celebrated 
P eas and Coffees, and secure 
Company a beautiful Gold Band or Moss 
: E Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 
THE GREAT AMERICAN TEA CO., 
P. O. Box 289. 81 and 38 Vesey St., New York. 


W.H. WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila. 


Microscopes and _ all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price Lis! 
mailed free to any ad- 
dress. Mention SCIENCh 
in corresponding with us. 


The Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Life 
Policies and Accident Policies. Only large accident 
company in America. Only $5 a year to professional 
and business men for each $1,o0c insurance, with $5 
Has paid policy-holders nearly 


All claims 


weekly indemnity. 
$11,000,000. All policies non-forfeitable. 
paid, without discount, and immediately on receipt of 


satisfactory proof. 


TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country. 


MARVELOUS 


EMORY 


DISCOVERY. 


Wholly unlike artificial systems. 
Any book learned in one reading. 
Recommended by Mark Twain, RICHARD PrRocToR, 
the Scientist; Hon. W. W. Astor; JupAH P. BEenya- 
MIN; Dr. Minor, &c. Class of 100 Columbia Law stud- 
ents ; two classes of 200 each at Yale; 400 at University 
of Penn., Phila., 400 at Wellesley College ; 350 Oberlin 
College, and three large classes at Chautauqua University, 
&c. Prospectus POST FREE from, 
PROF. LOISETTE, 237 Fifth Ave., New York. 


NEW MAGAZINE—THE aa 


Devoted to spreading a love of 
nature among the peopie. Edited 0 S S 
by HARLAN H. BaLLarpd, President of the Agassiz Asso- 
ciation, and succeeding St. Nichv s as the official] maga- 
zine of that body. $1.50 a year. Sample copy 10cents, or 25 
cents for trial subscription for 3 months. 
. C. HODGES, PUBLISHER, 


Mention this magazine 47 Lifayette Place, New York. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of any suByECT furnished by B: PICKMAN 
MANN, Wasuincton, D.C. 

Correspondence fee, 50 cents. 


free. 

VVANTED. — Old numbers of the AMERICAN 
3 OURNAL OF SCIENCE. Address, with 

particulars, ‘*C,’’ Academy of Natural Sciences, Phila- 

delphia. 


MAP-MAKING. 


All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 


N. D. C. HODGES, 
Publisher of Sczexce, 
47 Lafayette Place, 
New York. 


MAGAZINES AND REVIEWS!! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczence, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dey street, New York City. 
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DR. PEABODY’S 


HARVARD REMINISCENCES, 


12mM0, $1.25. 

“No more timely and interesting contribution could be 
made to contemporary literature.’’—Boston Traveller. 

“*Crowded with incident and anecdote, and infused 
with the gracious charm of the author’s character and its 
genial, high-bred manner.’’—Cambridge Tribune. 

“ Will be read with interest not only by every Harvard 
man, but by many who feel the value and the weight of 
traditions hanging about an institution so ancient as for 
this country Harvard College is.”-—W.Y. Com. Adv. 

‘« Packed with solid food for thought, and the genial 
humor that illumines them, is not the least charming 
feature of this attractive and scholarly work.”’—Boston 
Gazette. 
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JUST READY. 
The Geological Evidences of Evolution. 


An Exposition of Facts bearing upon the 
Darwinian Theory. By Prof. Angelo 
Heilprin, Curator-in-Charge of the 
Academy of Natural Sciences of Phila- 
delphia. 12mo, cloth, fully illustrated. 
Price $1.00. 

THE SAME AUTHOR: 

CONTRIBUTIONS TO THE TERTIARY GEOL- 

OGY AND PALEONTOLOGY OF THE 
UNITED STATES. 4to, cloth, 100 pages, with 
colored map. Containing a succinct statement of 
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Borders. Price, $4.00. u y i 
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bution of Animals (International 
Scientific Series), 1887. 
12mo, pp. 435. Price, $2.00. 

Explorations on the West Coast of Florida 
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Royal 8vo, cloth, 23 plates. Price $2.00. 

Sent postpaid on receipt of price. 

Academy of Natural Sciences of Phila- 
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HARVARD UNIVERSITY. 
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subjects during the summer vacation of 1888 : — 
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University, Cambridge, Mass. 


“How to Strengthen the Memory.” 


Rev. E. L. Kelly, of Paterson, N. J., writing of Dr 
Holbrook’s book, “‘ How to Strengthen the Memory; 
or, Natural and Scientific Methods of Never Forgetting,’ 
says; ‘I haveread this treatise, this gem, and find a 
mine of wealth hidden in its pages. By it I was enabled 
last evening to learn the poem ‘Stabat Mater,’ in Latin. 
It took a little time, but the results were marvelous.’’ 
Catalogue and prospectus free. 


Mailed to any address on receipt of $1, by 
M. L. HOLBROOK CO., 13 Laight St., New York. 


SCIENCE CLUBBING RATES. 


a 
10% DISCOUNT. d a 
2 3 5 
We will allow the above discount to} 2 ey || es} so 
any subscriber to Sczence, The Swiss) 3° S32 rae 
Cross, or The Puzzler, who will send Cand a ane 
us anorder for periodicals exceeding] ‘s 45 
S1o. an sc 
ia 
American Agriculturist.. '$ 4-30/$ 2.50 
American Analyst....-.-.-.-.+++-+- | 4.25] 2.25 
American Architect and Building 
News. 
Imperial edition...........-..-. 10.00] 12.80] 11.00 
Gelatine ‘‘ 7.00| 9.80] 8.00 
Regular ‘t .. 6 00] 8.80] 7.00 
American Garden............. I.00| 4.25] 2.25 
American Journal of Philology 3.00] 6.25| 4.25 
American Machinist..........- 2.50| 5.30] 4 50 
American Magazine. . 3-00] 5.80] 4 00 
American Naturalist 4.00] 7-50] 5.50 
Andover Review .. 4.00] 6.80] 5.00 
INGEMERa500 405000 4.00] 6.80] 5.00 
Babyhood.. I 50) 4-30] 2.50 
Babyland... 50] 3-75| 1-75 
Bradstree tsp rmeieeeeritieiciise 5.00) 7-80] 6.00 
IBralniecrcriteeprtrt 4 3-50) 6.30] 4.50 
Building (weekly)...... 6.00] 3.80} 7.00 
Carpentry and Building, I.00| 4.25) 2.25 
Century Magazine..... 4.00] €.80] 5.00 
Chautauquan, The .. I 50) 4 30| 2.50 
Christian Union, The....... 3-00] 5.80} 4.00 
Christian Weekly, Illustrate 2.50| 5.30] 3-50 
Cosmopolitan, The... 2.00} 4 80] 3.00 
Criticheeneseeicesetr 3-00) 5 80) 4.00 
ID octormerietetdetteler 2.00) 4-80] 3.00 
Eclectic Magazine. . 5.00) 7-80] 6.00 
Edinburgh Review. 4.00| 6.80] 5 00 
Electrical World. ....-...........-.. 3.00, 5-80] 4.00 
Electrician and Electrical Engineer.) 3.00) 5 80) 4.00 
Electrical Review..........+++.+00-- 3 00/ 5 80] 4.00 
Engineering and Mining Journal. 4.00] 6.80] 5.00 
English Illustrated Magazine.... 1.75| 4-55| 2-75 
Family Story Paper (N.Y.) : 3-00] 5-80] 4.00 
Forest and Stream 4.00} 6,80] 5.00 
Forum, The........ 5.00] 7-80] 6.00 
Godey’s Lady’s Book. 2.00} 4.80] 3.00 
Harper’s Bazar..... 4.00} 6.80) 5.00 
Harper’s Magazine. 4.00} 6.80) 5.00 
Harper’s Weekly....... 4 00] 6.80] 5 00 
Harper’s Young People. 2.00} 4.80! 3.00 
Health and Home....- .| z.00] 4 25| 2.25 
Herald of Health.............-0..0 1.00] 4.25] 2.25 
Illustrated London News (Amer. 
ait) hosoosagdsoocscoccoagoccac 4-00] 6.80) 5.00 
Independent, The 3.00] 5.80] 4.00 
Inter Ocean, The 1.00] 4.25] 2.25 
Iron Age (weekly) 4-50| 7.30] 5.50 
Journal of Philology (Eng.) 2.50) 5.30] 3.50 
Journal of Speculative Philosophy 
(begins with Jan. No.)..........--| 3.00] 5.80) 4.00 
Mudgemecceetetencictststs 4.00 6.80| 5.00 
Hee | t2 00} zaeee 13/08 
ife.... 5-00| 7.80) 6.00 
Lippincott’s 3.00] 5.80! 4.00 
Littell’s Living Age.... 8.00] 10.80) 9.00 
Little Men and Women I.00] 4.25] 2 25 
London Quarterly.... 400} 6.80) 5.00 
Macmillan’s Magazine......... 3 00] 5.80) 4 00 
Magazine of American tory 5.00] 7.80] 6.00 
Medical and Surgical Journal..... 5 00| 7.80] 6.00 
Mechanical Engineer...... 2.00] 4.80] 3.00 
Metal Worker.-.....-.-...2..-..- I.00] 4 25) 2.25 
Microscope, The. T.00] 4.25) 2.25 
INET c0c0 Seboqdd500nK00NDGoG000N0 6.00] 8.80) 7 00 
New Princeton Review 3.00] 5.80) 4.00 
North American Review. . 5.00] 7.80) 6.00 
Outing 300] 5.80! 4.00 
Overland Monthly.. 4.00] 6.80] 5.00 
Ransyie cuit peers I.00] 4.25] 2.25 
Political Science Quarterly......... 3,00} 5 80} 4.00 
Popular Science Monthly. 5.00] 7.80] 6.00 
Popular Science News.. T.00] 4.25] 2.25 
Portfolio, The........ 7-50| 10.30] 8.50 
Practitioner..... 3.50| 6.30] 4.50 
Public Opinion . 3-00] 5.80] 4-00 
TATE Boo joo ---| 4.00] 6.80] 5.00 
Puck (German).........-.-- +++] 5.00) 7 80! 6.00 
Quarterly Review (London) > 4.00) 6 80] 5.00 
OhSBESs sodusodouoceddo-cb00 «| I.00] 4.25] 2 25 
Rural New-Yorker. . -| 2.00] 4.80] 3.00 
St. Nicholas........ 3,00} 5.80} 4.00 
School Journal . 2.50) 5.30] 3.50 
Scientific America 3.00] 5.80 4.00 
pupplementye o500080 ++-| 5.00! 7.80] 6.00 
Architect and Builders’ edition..| 2 50) 5.30} 3 50 
Scribner’s Magazine..............-- 3.00] 5.80] 4.00 
Southern Cultivator 1.50) 4.30] 2.5¢ 
Springfield Republican (weekly)....| 1.00) 4.25] 2.2 
Sunday School Times............... 2.00} 4.80] 3.0c 
Teachers’ Institute. .. I.25| 4.C5| 2.25 
MeXas Sess eseeieeeielelsetlsaceiecisteies 4-00] 6 80] 5.0c¢ 
‘Treasure-Trove..... r.00] 4.25] 2 25 
Truth Seeker, The. 3-00) 5.80] 4.00 
Wide Awake......... J 2.40| 5 20] 3.40 
Young Folks’ Journal.. -«-| 1.00] 4.25} 2.25 


N. D. C. HODGES, 
47 Lafayette Place, 
New York. 


SCOTT'S 


EMULSION 


OF PURE COD LIVER OIL 
AND HYPOPHOSPHITES 


Almost as Palatable as Milk. 


Containing the stimulating properties of the 
Hypophosphites combined with the Fattening 
and Strengthening qualities of Cod Liver Oil, 
the potency of both being largely increased. 


A Remedy for Consumption. 

For Wasting in Children. 

For Scrofulous Affections. 

For Anemia and Debility. 

For Coughs, Colds & 'Lhroat Affections. 


In fact, ALL diseases where there is an in- 
flammation of the Throat and Lungs, @ 
WASTING OF TITE FLESH, and a WANT 
OF NERVE POWER, nothing in the world 
equals this palatable Emulsion. 


SOLD BY ALL DRUCCISTS. 


SCIENCES 


AN ILLUSTRATED WEEKLY JOURNAL. THE 
SCIENCE COMPANY, OWNERS AND 
PUBLISHERS. 


OFFICERS AND Directors. —D. C. GiItman, of 
Baltimore, President; Simon Newcome, of Washington, 
Vice-President; GARDINER G. Hupsarp, of Washington; 
Avex. GRAHAM BELL, of Washington; O. C. MarsH, 
of New Haven; J. W. Powe Lt, of Washington; W. P. 
TROWBRIDGE. of New York; S. H. Scupper, of Cam- 
bridge. 


SCIENCE appears every Friday. Volumes begin in 
July and January. Communications will be welcomed 
from any quarter. Rejected manuscripts will be returned 
to the authors only when the requisite amount of 
postage accompanies the manuscript. 


Address all correspondence to «<« rT ” 
P SCIENCE, 
47 Lafayette Place, New York. 


SupscripTions.— United States and Canada, $3.50 a year 
Great Britain and Europe, $4 a year 


Science Club-rates (in one remittance). 


I SUDSCF. I YF .-eseeeeeeeseeeeeseeesses § 3-50 
2 ue 6.00 
3 cs 8.00 
4 Se 10.00 
ADVERTISING RATES: 
I pager time . $20 00 
WEEE 5 6 6 6 6 6 30 00 
1g page 1 time oe Ooo ° 10 oo 
Lower half of frontpage . . . . 12 00 
HEM 5 6600050 7 00 


For small advertisements the rate will be 6 cents 
per agate line. 


The following discounts are allowed on yearly con- 


tracts: — 
REIS! 5 6 6.6000 5 5 5 6 RS 
yes of Ga Go 6 oo 5b G0 TH! 
Capes 676) 0% 0 6 5 G60 335% 


Advertisements must be acceptable in every respect. 
Copy recetved until Wednesday, 10 A.M. 


SCIENCE is sent free to those who advertise in it 
as long as advertisement continues. 


meee NE 


FRIDAY, MARCH 2, 1888. 


AT THELAST MEETING of the Washington Philosophical Society, 
Mr. William Hallock presented a very noteworthy communication 
upon the formation of fusible alloys. Wood’s alloy, which melts at 
about 64° C., is composed of lead, tin, cadmium, and bismuth, and 
the lowest melting-point among its constituents is 230° C. Mr. Hal- 
lock finds, however, that when the several metals are mixed together 
in filings, and exposed for twenty-four hours to the heat of an or- 
dinary water-bath, the alloy is produced, and the mass becomes 
fluid. So, also, when freshly cut slices of sodium and potassium 
are simply pressed together at ordinary temperatures, liquefaction 
at once begins, and the fluid alloy is formed. In brief, it seems 
probable that the phenomena may be generalized, and that all 
fusible alloys may be obtained from their solid constituents at 
temperatures very slightly in excess of the melting-points of the 
compounds, Previous fluidity of either constituent is not neces- 
sary. It will be seen that these results bear directly upon the work 
reported by Spring, who claimed to obtain fusible alloys by pressure 
alone, but who neglected to prove that the temperature of his ma- 
terials never at any point reached 70° C. Probably, also, Mr. Hal- 
lock’s discovery may have decided bearing upon certain questions 
of molecular dynamics. His results are extraordinary, but. it is 
more extraordinary that the phenomena had escaped notice hitherto. 


A WRITER on the psychology of acting, in Lougman's Mag- 
azine, has introduced the inductive method into the solution of 
problems connected with the histrionic art. The question has 
often been debated, whether the effective personation of a part re- 
quires a real experience of the emotions concerned, so that it is 
acting only in the sense of artificially exciting a series of emotions ; 
or whether the whole performance is a piece of art, with the emo- 
tions, or what to the audience shall stand for such, as entirely as- 
sumed as is the costume. The writer in question has addressed a 
circular upon this and allied topics to members of the actor’s pro- 
fession, and the majority of his answers decide in favor of the real 
emotion. The emotion of grief is taken as the typical one; and 
here the sad expression is, as a rule, not put on, but is the counter- 
part of a real sympathetic state. Real tears flow, often to the 
extent of interfering with distinct articulation ; nor can the impres- 
sion be at once shaken off upon leaving the stage. A pertinent 
instance is cited of an actor and an actress having to perform a 
touching scene many scores of times, and each night resolving 
‘not to make fools of themselves" by sobs and tears; but each 
night they broke down, and showed the reality of their emotions. 
Another actress is reported as saying that if she could play what- 
ever piece most suited her humor each evening, her task would be 
a much easier one. The general verdict is, that the greatest suc- 
cess is produced by arealemotion. If one regards the performances 
of persons in the hypnotic condition as ‘acting’ in this sense, this 
is precisely the conclusion that the psychologist would expect. It 
is, however, not a universal experience, some actors testifying that 
their performance is almost entirely a planned, cool, intellectual 
artifice ; nor are such actors absent among the ‘stars’ of the pro- 
fession. That the assumption of a 7é/e can by repetition become 
sufficiently assimilated to be taken up by the automatic self, is 
shown by the experience of a very celebrated actress, who played 
the ‘ potion scene’ in ‘Romeo and Juliet’ without knowing it, and 
could only with the greatest difficulty be prevented from playing the 
scene over again, so confident was she that she had not played it. 


THE COMMITTEE on the geology of Rhode Island of the Provi- 
dence Franklin Society has issued a valuable report on the geology 
of Rhode Island, including a useful bibliography of this subject, 
and setting forth briefly the various attempts made by the society 
to organize a thorough topographical and geological survey of the 
State. The committee was appointed in 1883, and we quote from its 
valuable report the following general remarks, which show the ob- 
ject of the work undertaken by the committee: “ Our chief purpose 
has been to bring to the notice of the Franklin Society what has 
already been learned about the geology of Rhode Island. We have 
attempted little original investigation, but have tried to lay the 
foundations essential to future progress. The necessity for a col- 
lation of authorities is apparent to one who seeks to gain a clear 
idea of the geology of Rhode Island. Information is scattered 
through many publications. The Franklin Society endeavored to 
secure a new survey of the State in 1875-76, and again made an 
effort for a topographical survey in 1885-86; but thus far nothing 
has been accomplished. This report is published as the best con- 
tribution the society can make to the cause, —a step towards a 
complete survey; for a knowledge of what has already been learned 
is the proper foundation on which to build.” It is to be hoped that 
the unceasing endeavors of the society to undertake a survey on a 
similar plan to that of Massachusetts, in co-operation with the 
United States Geological Survey, will be successful. In 1885 Gov- 
ernor Brown sent a message to the Assembly, commending such a 
plan, which involved two annual payments of three thousand dol- 
lars, but the Assembly did not act on it. The present publication, 
which is a valuable help to all students of the subject of the geol- 
ogy and geography of New England, we hope will help to show 
the necessity of undertaking a thorough survey. 


IS THE RAINFALL INCREASING UPON THE PLAINS? 


TO most of the inhabitants of that broad, billowy expanse which 
stretches from the Missouri to the Rocky Mountains, and from 
Canada to the Rio Grande, this question may seem unnecessary. 
It has so long been assumed by them as an axiom that the rainfall 
is increasing, that the opening of the question to discussion may 
appear like questioning the Copernican system. They have seen 
the frontier of settlement moving steadily westward, passing suc- 
cessively the limits set for it. Thirty years ago all the country west 
of the Missouri was considered as the ‘Great American Desert,’ 
in which, without irrigation, agriculture was an impossibility. But 
the stream of immigration has swept, with each succeeding year, 
farther and farther up the slope of the plains, driving the border of 
the desert before it. The 98th meridian was set as the boundary 
which the farmer could not pass, but now millions of acres are un- 
der cultivation beyond it; then the 1ooth meridian, but in Kansas 
and Nebraska the farms stretch scores of miles farther westward. 

Progress has not, however, been uniform. Seasons of drought 
have checked it, and have depopulated temporarily large areas; 
but the settlers have returned to the charge, and have invariably 
won the day in the end. 

To-day the cereals are being cultivated in Kansas, without irri 
gation, nearly to the west boundary of the State, in regions where 
the annual rainfall twenty years ago was less than twenty inches, 
—a region which at that time, as was generally agreed, could be 
rendered productive only by artificial watering. How has this 
been brought about? Have settlement and tree-planting induced 
greater rainfall, as is almost universally believed in this region, or 
are other causes involved ? 

Of course, if this westward extension of settlement has become 
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possible through an increase of rainfall, such increase must be of 
notable amount. The effect upon agriculture of a minute increase 
would be scarcely appreciable, and certainly would not suffice to 
produce the effects claimed for it, or to explain the wide-spread 
belief in this increase which is prevalent. In examining the rain- 
fall records, we are, then, to look for substantial amounts of in- 
crease, — several inches annually. I would add that these records 
are now ample for testing this theory, and their testimony should 
be conclusive. 

I find in this area twenty-six stations at which rainfall records 
have been kept for periods ranging from six to twenty-eight years, 
the total number of years of record being three hundred and ten- 
These stations are scattered widely over the area in question, from 
its eastern to its western border, and involve all stages of settle- 
ment. Now, if there has occurred an increase in the amount of 
rainfall, that of the later years of any series should, on the whole, 
be greater than that of the earlier years. I have therefore cut each 
of these series in the middle, and added up the rainfall of each half. 
These are presented in the following table, where the first column 
gives the names of the stations; the second, the number of years 
in the series ; the third and fourth, the total rainfall in the first and 
second halves of each series respectively ; and the fifth, the increase 
or decrease, the former being distinguished by the +, the latter by 
the — sign :— 


Fort Leavenworth, Kan............--..-- 28 518 525 +7 
QDeavenworth, Kan. .......-......0.050-% 18 366 362 —4 
Manhattan, Kan............2..-...eecee 28 400 407 +7 
Heawrence sy Keanlessteeleyelsleletei-tsietelelsieeererstere 18 306 319 + 13 
ortyWarned wkcan seterittsteleiiaisnecteierettlersters 12 131 119 — 12 
Algae, UMN acéooccons odcoscuends, oaouD 8 117 140 + 23 
DodgelGitys Kan teeiielslcleleleiclecisininei=).ciatel* 12 105 149 + 44 
Wallace, Kan......... 2 6 50 59 +o9 
Atchison, Kan............ 8 189 156 = 33 
Baxter Springs, Kan..................-5- 6 130 102 — 28 
Burlingame, Kan............-. Sabo eoana6 6 84 96 + 12 
CouncillGrovewKanseneceeeiete steele 8 178 Iq — 37 
Fort Hays, Kan...............+0e+0----- 6 55 79 + 24 
MorteRileyapkantepeyerrtasteleteisisreestetsieis aici 16 185 214 + 20 
COVE NSS I. Nhos64q050b0n400000de) dad pbebo 8 201 194 -—7 
BellevillespKeantrremepeeriecctiteecieeric: 14 184 218 + 34 
MelSotosNebierecrteeitteieeerelelserieerrencrscls 6 109 80 — 290 
Fort McPherson, Neb..............----++ 6 58 52 —6 
North Platte, Neb 12 108 120 + 12 
Omaha, Neb............ 18 319 337 + 18 
Omahay Agency, NieDieclelesielstersi-le sissies 6 75 78 +3 
Mank:on spa kersetrtetetetsre ceteletetstisfersieistenireisi= 12 170 178 +8 
Bismarck. wD akwertteccstelerterlceciciisicseis 12 140 102 — 38 
Fort Benson, Mont.....................- 6 34 40 +6 
Cheyennesaw,yOu-Weplciicciiicsieeiceiaeeicei 16 84 98 + 14 
Denver Colmer erprensetileemicielcerststeialeer 14 112 103 19 


It will be seen at once that the individual results are contradic- 
tory in a high degree; those from sixteen stations showing an in- 
crease, while ten stations show a decrease. These contradictions, 
which are due to the irregularity of the rainfall may, however, be 
in a measure eliminated by combining the results, under the sup- 
position that the change, if any, has been a progressive one. Un- 
der this assumption, the sum of the earlier halves of the different 
series should be less than that of the later halves. Adding them 
together, it is found that the aggregate rainfall at all the stations 
was, in the first half of the series, 4,408 inches, and in the second 
half, 4,468 inches; showing that there has apparently taken place 
an increase of 60 inches in the total amount of rainfall at all these 
stations in a total of 310 years, or, to put it in another form, there 
has fallen in each year of the second half of these series 0.4 of an 
inch more rain than in the first half. It is unnecessary to add that 
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this is not the sort of increase for which we were searching, as an 
increase of but a fraction of an inch certainly could not produce 
the results which are claimed. An examination of the seasonal 
distribution of the rainfall shows that that also has undergone no 
material change since settlement began in this region. We may 
therefore dismiss as baseless the popular idea of an increase in 
rainfall, either annual or during the growing season, and look else- 
where for an explanation of the phenomena of settlement which 
the plains present. 

The early explorers, of the time of Fremont and the Pacific Rail- 
road surveys, based their judgments of the capabilities of the 
country for agriculture upon the character of the natural products, 
the absence of trees, the presence only of sparse, hardy grasses, the 
cactus, andthe yucca. Their judgment was a mistaken one, as 
events have amply proved. 

Since their time physical geographers have set arbitrary limits to 
safe farming without irrigation, basing their reasoning upon the 
known rainfall of the region, and that supposed to be required for 
the average farm product. Subsequent experience has shown that 
a much smaller quantity of rain is essential than was supposed. 
To my mind, there is little more to be said. If it be found, that, 
with an annual rainfall during the growing season not greater than 
ten inches, farming can be carried on successfully, the only question 
remaining is, how the mistake could have been made of supposing 
that it required a greater amount. 

There is no doubt that cultivation adds greatly to the economy 
of the rainfall. The surface of the plains in an uncultivated con- 
dition is mainly bare, hard ground, but slightly protected by its 
covering of grasses. From such a surface the rain flows off freely, 
and an unusually large proportion of it finds its way into the 
streams, while a correspondingly small proportion sinks into the 
ground. The farmer, with plough and harrow, changes all this, 
and retains in the soil most of the rainfall. From year to year the 
supply in the soil increases, so that the subsoil becomes in time a 
reservoir from which the surface soil may draw in times of drought. 
Furthermore, the scanty vegetation offers little protection against 
evaporation, which is excessive upon the barren plains; but the 
ampler mantle which cultivation spreads over the soil prevents its 
moisture from disappearing in the atmosphere with so great 
rapidity. 

How much farther westward into the arid region can the farmer 
push? This is avery important question, affecting the value of 
millions of acres of land; for, if this land can be cultivated only by 
the aid of irrigation, nine-tenths of eastern Montana, Wyoming, 
Colorado, and New Mexico, together with western Dakota, Ne- 
braska, and Texas, must be given over to the cattle-men in per- 
petuity, as the streams are entirely insufficient for irrigation. A 
conclusive and satisfactory answer can be given only by the farmer 

HENRY GANNETT. 


WASHINGTON SCIENTIFIC NEWS. 

A Novel Way of Forming Alloys. —The Constituents of Sugar. — 
Rainfall in the Arid Regions. — Irish Myths and Folk-Tales. — 
Examining Fats. 

The Formation of Alloys. 


THE following is an abstract of a note read before the Philo- 
sophical Society by William Hallock, of the United States Geologi- 
cal Survey, Feb. 18, 1888 : — ; 

In the Berichte der chemzschen Gesellschaft, vol. xv. 1882, pp. 
595-597, W. Spring describes the formation of alloys by submitting 
the filings of the constituent metals to high pressure, without ap- 
preciable rise in temperature. Wood's alloy of cadmium, tin, lead, 
and bismuth he produced by mixing proper weights of the filings 
of these metals, and subjecting them to a pressure of 7,000 at- 
mospheres. The block thus obtained was again filed up, and 
subjected to the same pressure. 

In this way a block of metal was produced which possessed the 
physical properties of ordinary Wood’s alloy, formed by melting the 
mixed constituents. 

W. Chandler Roberts repeated this experiment (Chemzcal News, 
vol. xlv. 1882, p. 231), and verified Mr. Spring’s results. 

In seeking an explanation of the above phenomenon satisfactory 
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to myself, I reasoned, that if at any time during the first compres- 
sion, the subsequent filing, or the second compression, anywhere 
throughout the mass, the constituent metals were in contact, at 
that point there would be a minute globule of the alloy, — a mole- 
cule of alloy, as it were. If, now, the temperature of the block, 
either during compression or subsequently, be raised to 70° C., then 
that molecule of alloy will fuse, and act as a solvent upon the sur- 
rounding metals till the whole mass is fused. 

If my idea was correct, I concluded that perhaps I could produce 
the result without pressure, giving more time and an appropriate 
temperature to the substance. 

The filed metals in the proper proportions were mixed, and 
packed into the bottom of a ‘sealed tube,’ suchas is used for blow- 
pipe work, using no greater pressure than could be conveniently 
exerted with a piece of wire, one-eighth of an inch in diameter, 
held between the thumb and finger. This tube was hung in the 
water-bath of the laboratory over night (eighteen hours), thus 
maintaining it at a temperature of from 98” to 100° C. On ex- 
amination, the filings had settled down considerably. The tube 
was then struck upon the table, jarring them down still more, and 
in an hour or two the whole was a molten globule. The experi- 
ment was repeated, using larger quantities packed in with a lead- 
pencil, and occasionally pressing the mass together with the pencil, 
producing twenty or thirty grains of alloy. Since then, tin and 
lead have been fused together at 200°C., tin melting only at 
230° C.; also sodium and potassium at ordinary temperatures 
(20° C.), the first melting at about 90° C., and the latter at about 
60°C. Thus I proposed the law, that az alloy can be formed out 
of the constztuents at a temperature above the melting-point of the 
alloy, although tt be far below that of any constztuent, wth no 
(appreciable) pressure. The extended verification of this law, as 
well as the electrical and thermal phenomena associated therewith, 
will be the subject of a work which I hope soon to undertake and 
carry through. 

The Chemistry of Sugar. 


The following is an abstract of some remarks made by Prof. H. 
W. Wiley, of the Agricultural Department, at the meeting of the 
Chemical Society, held Feb. 9. Referring to his recent work in 
Louisiana, he said, ‘When the cane is subjected to pressure 
analysis, itis found that the juice differs from that in the ordinary 
bagasse. There are two kinds of juice in the cane,—one stored 
in the cells, and the other in the circulation. The juice oozing from 
the end of the cane, at first, from compression, is like water, and 
has no sugar, so far as the taste goes.” Another subject of in- 
vestigation had to do with the determination of the total solids in 
the juices, which is a difficult problem. It was fully demonstrated 
that the saccharometers in use are not reliable, because they are 
mostly graduated to pure sugar solutions, while in the cane juices 
there is a mixture of various solutions. Professor Wiley described 
the process he used of drying to obtain the total solids, and his 
method of determining them by the addition of alcohol and the use 
of paper coils. He also said, in regard to the genesis of sucrose, 
that it had been proved beyond doubt that it is a direct formation, 
and not a secondary product. All the facts are against the old 
theory that starch is formed first, and the sugar from it. The 
sugar in the circulatory sap is never a starch sugar, and cannot 
have come from starch. It is found in the leaf, and is formed by 
the aid of chlorophyl. He also described the polarizing instrument, 
and said that many improvements have been made in it. Another 
point developed is that the amount of available sugar in the cane 
is greater than it has heretofore been supposed to be. In closing, 
he said that many of these points had been indicated in his previous 
work, but were emphasized by his recent investigations. 


Rainfall beyond the Mississippi. 


Gen. A. W. Greely, chief signal officer, gave to the Washington 
Philosophical Society, at its regular meeting, Feb. 18, the partial 
results of a study he is now engaged upon of the rainfall in the 
trans-Mississippi region. He had before him a number of maps 
upon which had been charted the observations which were the 
basis of his study, and referred to them constantly as he spoke. 
He said that the idea that there is any part of the West that is ab- 
solutely rainless is now a banished myth. During the past ten 
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years the number of stations for observation has been doubled, so 
that there are, in twelve States and Territories, nearly one hundred 
stations ; and the observations, if reduced to a single one, would 
cover a period of nearly five thousand years. The result of chart- 
ing these observations has been to reduce very greatly the areas of 
small rainfall, The area in which the annual precipitation was 
supposed to be less than five inches has almost disappeared, and 
that in which the rainfall was put down at less than fifteen inches 
has been reduced by a quarter of a million of square miles since 
the Census map of 1880 was made. 

General Greely discussed the question of what constitutes an 
arid region, and said that he does not agree with Maj. J. W. Powell, 
who placed the minimum amount of precipitation necessary for 
successful agriculture at twenty inches per annum. He said that 
millions of bushels of wheat are raised every year where the rain- 
fall is less than twenty inches, and referred to the statistics of 
Dakota, where more than 2,600,000 bushels were raised in the two 
counties of Richland and Stutsman in 1885, and 1,500,000 in 1887, 
with an average rainfall of 13.7 to 15.1 inches. 

General Greely also mentioned the interesting fact, that, while 
the rainfall increases as the rivers which flow directly into the Gulf 
of Mexico or into the Pacific Ocean are followed up from their 
mouths, it increases with the distance from the mouths of such as 
empty into other bodies of water, like the Colorado. 

General Greely’s charts also prove that much of the rainfall in 
what has been known as the arid region, and where it was formerly 
supposed that the precipitation was five inches or less, was not re- 
ported. In some of these places the actual rainfall is as much as 
sixteen inches, and in one it is thirty-seven. This explains why 
water is found so abundantly in wells in some parts of southern 
California, where the annual rainfall has been reported as ten, 
twelve, and thirteen inches: the actual precipitation is twenty-four 
inches. 5 

General Greely said that he had caused to be placed upon the 
charts the maximum and the minimum rainfall of the various 
stations, not expecting that they would indicate any thing, but that 
the curves were almost as regular as those on the annual maps. 
He explained that the small average amount of rainfall formerly 
reported was due in part to the fact that so large a number of 
stations had been situated along the line of the Pacific Railroad, 
which, seeking low gradients, had been built through a section of 
country in which the precipitation was small. He spoke also of the 
prevalent opinion that the rainfall in the West is increasing, and 
said that he thinks this opinion to be correct, and closed with the 
remark that it was not fair to treat that country on the basis of 
seasonable rains, since the larger portion of the precipitation took 
place during different months in different sections of the region. 

In the brief discussion which followed the address, Prof. G. K. 
Gilbert said that it was not safe to fix any given amount of rainfall 
as the minimum necessary for successful agriculture, without quali- 
fications. Very much depends upon the time when the rain falls, 
and the rapidity with which evaporation takes place. More rain is 
required in Arizona than in Dakota, and many unsuccessful agri- 
cultural experiments have been made in Utah near Camp Douglass, 
where the annual precipitation is as much as eighteen inches. 

Professor Fernow said that he had compared the amount of rain- 
fall during the five months of vegetation, in Philadelphia, Buffalo, 
Dodge City, and North Platte. It ranges from fifteen to seventeen 
inches, the largest amount of precipitation being at North Platte. 
There was no lack of rainfall at the eastern stations, but at North 
Platte it was impossible to raise acrop. He learned also from 
Utah that the amount of water needed to irrigate land there was 
less after two or three years than when it was first turned on. 

Prof. C. V. Riley spoke of the frequency and violence of the rain- 
fall as modifying in an important degree its effect. 


Folk-Lore of Ireland. 


The following is an abstract of a paper read before the Anthro- 
pological Society of Washington, Feb. 12, by Jeremiah Curtin :— 
For many years I have believed that there was a great stock of 
myths and folk-lore current among the people in Ireland, as well as 
an abundance of that class of facts which throw light on the history 
of the human mind, — facts which would be valuable to the scien- 
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tific world, and highly prized by this Anthropological Society of 
Washington. I know that there was a large body of manuscript 
Gaelic literature of considerable antiquity and of high value, espe- 
cially that portion of it devoted to mythology, heroic tales, chronicles, 
and law tracts. I hoped, also, there might still remain in the minds 
of the people of the remote districts of Ireland many idioms useful 
in explaining the language of the manuscripts, and many myths and 
tales that would supplement and strengthen the recorded mythol- 
ogy. I went to Ireland last year, therefore, for the purpose of set- 
tling this question by actual investigation, and my first step was to 
make the acquaintance of the few Gaelic scholars in Ireland, and 
examine the manuscripts preserved in Dublin. 

These manuscripts fill about two thousand volumes, are kept in 
the Royal Irish Academy and the University of Dublin, and are of 
various kinds, — histories, chronicles, treatises on law, medicine, 
astronomy, etc. Among them, and of chief interest to me, were 
the manuscripts containing the myths and heroic tales of the Gaelic 
people. These myths and tales, if printed, would fill about ten 
thousand quarto pages. This is the greatest collection of myths in 
Europe. It is perfectly unique, both in quality and quantity. 
Neither in ancient nor modern times had any nation on the main- 
land of Europe such a collection ; and O’Curry very truly said that 
the single ‘ Book of Leinster,’ if published to the world, would make 
the reputation of any nation. 

The ‘ Book of Leinster’ is but one of many books of its class, 
though it is the richest of all in contents; and the ‘ Book of Lein- 
ster’ is not yet accessible to the world, though it has, with three 
other volumes, been placed within the reach of a few Gaelic schol- 
ars in the form of some facszmz/e copies of the original manuscript, 
with all the contractions and abbreviations, of which several hun- 
dred were used by scribes in the days before printing. Some of the 
most important of the Gaelic manuscripts of myths and tales have 
come to us in unique copies, while a great many others of equal 
value, known by title or extract, have perished. Merely a wreck, 
a remnant of the old time, has been saved; but it is a wreck so ex~ 
tensive as to excite real wonder and thankfulness. 

It is a matter of deep interest, also, to the scientific investigator, 
to learn that the chronicles of the country, both lay and ecclesias- 
tical, especially the latter, bring to light a great many phases and 
forms of thought of pre-Christian times of which we have no record 
elsewhere. There is no church history in western Europe so val- 
uable in this respect as that of the Church in Ireland ; for the con- 
version of the people was voluntary, and the country at that time, 
and for some centuries later, was free from foreign pressure of every 
description. All of the ancient beliefs and practices that could pos- 
bly be permitted, were permitted. Some of these lived on parallel 
with the Church, and others were incorporated into it. 

After a brief visit in Dublin, where I found assistance, and a most 
agreeable hospitality from the members of the Royal Irish Academy, 
the University of Dublin, and the two Gaelic societies, I set out to 
visit remote places inthe west. Without entering into any detailed 
account, I may state that I visited some of the characteristic and se- 
cluded parts of the west coast, and took down personally a large 
body of myths and stories, some very long, others not so long. 
This collection of materials is sufficient to fill a couple of twelve- 
mo volumes, and will give some idea of what yet remains in the 
Celtic mind of Ireland. It is, however, but a small part of that 
mental treasure still in possession of the people. 

One of the largest and finest groups of Gaelic myths is the Ossi- 
anic, or myths of Fin MacCumhal and the Fenians of Erin. Fin 
has his immediate personal attendants. He and they possess fixed 
and well-determined characters, and their names and exploits are 
familiar to all who have heard the tales of the Fenians of Erin. 
There are no stories more popular, and they are interlaced with a 
great number of other important myths of various descriptions. 
Every place in the land has witnessed the activity with which Fin 
and his men struggled with every manner of obstacle, and fought 
with every kind of foe. Fin and Oisin, according to the stories, 
were born in a great many places in Ireland. Scotland is as full of 
their activity and birthplaces. Glencoe, the scene of the celebrated 
massacre, is a birthplace of Oisin. The account given of how these 
Fenian or Ossianic stories were preserved is remarkable enough. 
The authorship of them all is attributed to Oisin, the son of Fin 
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MacCumhal, who told them to St. Patrick. St. Patrick had them 
carefully written down ; but he found them so agreeable and enter- 
taining, as well as so numerous, that he said people would neglect 
their work and do nothing but listen to these stories, so he destroyed 
two-thirds of what was told him by Oisin. From the remaining one- 
third come all the tales of the Fenians now current in Ireland and 
Scotland. In one of the stories which I collected is a complete ac- 
count of how Oisin came back from Tir nan Og (the land of youth), 
after he had been there three hundred years, and told them to St. 
Patrick. 

The time is coming when mythology may become a science, if 
scholars will work to that end, but mythology is far from being a 
science yet. There are many theories and loose statements current 
about mythology, —‘ disease of language,’ ‘sun myths,’ ‘serpent 
myths,’ etc., — but there is no science in allthis. It is fancy, guess- 
work, efforts of men dealing with insufficient and unsatisfactory 
materials, collected, in many cases, by incompetent hands or by 
persons who tamper with materials for the purpose of improving 
them, or fitting them to some theory. 

There is probably no more striking or interesting case of error 
than that of Max Miiller, who has founded a whole theory of myth- 
ology on what he calls a ‘ disease of language.’ Now, Max Miiller’s 
‘disease of language’ is merely an incident in the history of myth- 
ology, instead of being, as he makes it, the great central and ger- 
minal factor, the parent instead of attendant of mythology. Miil- 
ler’s error is one that could never have been made by a man having 
proper and sufficient materials at hand from mythologies still intact. 
The things we need, above all, at present, to advance mythology on 
the way to becoming a science, are facts, and facts in mythology 
are well-preserved myths. These we need in great number, and in 
all the variants attainable in each linguistic stock of people. 

Among the different branches of the Aryan race in Europe, there 
is none, as I have already stated, having so extensive and well- 
preserved a mythology as the people of Ireland. This mythology 
is to be found in two places, —in Gaelic manuscript, and in the 
minds of the people of the more secluded parts of the island. Only 
very small portions of the Gaelic manuscripts have been translated, 
and still smaller portions published ; so that practically this body 
of material for science is unknown to the world. The work of 
utilizing it remains to be done. Now, it will be found that the 
manuscript material can never be properly translated and explained 
without a knowledge of the words and idioms of the language, as. 
well as the ideas and myths that are in the minds of the Gaelic- 
speaking people of Ireland. 


The Qualities of Fats. 

The chemist and microscopist of the Department of Agriculture 
are engaged in an examination of samples of the lard of commerce, 
for the purpose of determining its constituents, and also of discov- 
ering the best tests for adulteration. Professor Wiley has employed 
all of the ordinary tests, but gets the best results from one suggested 
by an Italian chemist, Bechi, in which nitrate of silver is used. 
Cottonseed-oil, when brought in contact with nitrate of silver, re- 
duces the latter to a metallic state. Professor Wiley has also begun 
an interesting series of experiments to determine the refraction of 
different oily substances. The instrument used is Abbé's refrac- 
tometer, which shows the index of refraction upon a scale upon its 
side. There is no literature on this subject, and the tables which 
Professor Wiley proposes to make will be an interesting contribu- 


tion to the present knowledge of the qualities of fats. X. 
Washington, D.C., March xr. 


HEALTH MATTERS. 
Transmission of Infection by Rags. 


THE ‘Eighteenth Annual Report of the State Board of Health of 
Massachusetts ’ contains a valuable report by Dr. C. F. Withington, 
who was requested by the board to investigate the question of the 
transmission of infectious diseases by means of rags. Dr. Withing- 
ton’s report is very full and complete, and is a very fair and un- 
biassed statement of the facts as we understand them. His con- 
clusions are as follows :— 

I, Small-pox has been transmitted through the medium of rags in 
a certain number of cases, small in proportion to the whole number 
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of persons who handle rags, but absolutely numerous enough to 
show that unvaccinated workers in rags are exposed to an actual, if 
not imminent, danger of infection from this source. 

2. The source of this infection is more frequently domestic than 
foreign rags, though the disease has been caused by the latter. 
This possibility of infection through imported rags accords with 
what is known of the tenacity of life of the variolous poison. 

3. Among the rarer means whereby cholera is transmitted are 
textile fabrics infected with choleraic discharges. There is evidence 
that clothing from cholera patients, and possibly clothing merely 
packed in an infected locality, has, when transported to a distance 
and there unpacked, caused the disease in those who have handled 
it, thus starting a fresh cholera focus. A proper distinction exists 
between clothing, on the one hand, recently removed from the 
body, and again, not long after, put on to the body; and rags, on 
the other hand, which, if transported to this country, are certain to 


have undergone a carefully discriminative sorting and drying, and - 


to have spent a considerable time in warehouse and on ship- 
board. 

4. The statement that cholera has been transmitted by paper- 
rags rests upon a solitary case, of which the details are not com- 
plete, and on the reliability of which some of the highest authorities 
on cholera have cast doubt. If the case be accepted, it is one of 
infection by domestic rags, carried only fifty miles from their place 
of collection. 

5. An epidemic affection, known as ‘ rag-sorters’ disease,’ appears 
to have broken out on three or four occasions in European paper- 
mills. It was probably, though not certainly, the disease called 
‘anthrax.’ 

6. Authenticated instances are not to be found in which the other 
infectious diseases—typhus and typhoid fevers, scarlet-fever, 
measles, and diphtheria—have been transmitted through rags; 
though it is to be said that such evidence, supposing the fact to 
exist, would be very difficult to get. Neither do the mortality tables, 
as shown by registration reports, show a preponderance of deaths 
from these diseases in the paper-making towns. 

7. There is no evidence to show that rag-sorters as a class are, 
except for occasional cases of small-pox and a certain amount of 
pulmonary irritation from the dust of improperly ventilated rooms, 
less healthy than other persons engaged in in-door manual occupa- 
tions. 

8. Despite the fact that cholera is not known to have ever been 
conveyed to this or any other country in foreign-baled rags, it is a 
reasonable precaution to prohibit the landing in any United States 
port of rags gathered in epidemically infected localities, in view of 
the possibility that among such rags there may have been thrown 
articles of infected clothing which have not been sufficiently dried 
and aired, or have not occupied enough time in their transportation 
to be devoid of danger. Such prohibitions should be limited to the 
time and place of epidemic infection ; but all necessary precautions 
should be taken to make sure that rags shipped from a healthy 
port were not gathered or baled in an infected place. 

g. As the only safeguard against the occurrence of small-pox 
among operatives, paper-mill owners, whether ‘incorporated com- 
panies’ within the purview of the statute or not, should make evi- 
dence of successful vaccination an absolute prerequisite to the em- 
ployment of any person in the mill, and a re-vaccination at regular 
intervals (not merely on the occurrence of an epidemic in the neigh- 
borhood) a condition of being retained in their employ. 

to. As the contagion of small-pox, phthisis, and perhaps other 
diseases, is capable of being inspired when the particles carrying it 
are suspended in the air in the form of dust; and as dust, even 
when it carries no contagion, is irritating to the respiratory pas- 
sages, — every mill should have, in connection with each table in 
the rag-room and in the dusting-room, a ventilating system, pref- 
erably consisting of flues connected with an exhaust-fan, so that 
the dust, as fast as it is disengaged, may be withdrawn from the 
air. The success which attends the working of such an apparatus, 
in some mills where it is in use, is a sufficient warrant for its gen- 
eral introduction. 

11. A law similar to that of Great Britain (Section 125 of the 
Public Health Act of 1875), imposing a penalty on the selling or 
giving-away of infected rags from persons sick with any dangerous 


SCIENCE. 


103 


disease, seems desirable. Public institutions and private house- 
holders should be obliged (and not, as at present, simply advised) 
to insure the disinfection of the more valuable articles, and the de- 
struction by fire of all rags, that have been thus exposed. 

12. As domestic rags comprise more than half those used, and 
represent a still larger proportion of the infection likely to be car- 
ried, it follows that they should participate in whatever disinfection 
is thought necessary. This fact points to the paper-mill as the 
proper place for making such disinfection. The sulphur process 
would doubtless afford the least embarrassment to the manu- 
facturer ; the bales being opened in a tightly closed room, the rags 
being spread on racks, and sulphur burned in the preportion of 
two pounds to each one thousand cubic feet of space. The in- 
troduction of steam under pressure, the rags being similarly dis- 
posed, would be the most effective disinfection possible, but would 
dampen the rags to their injury, unless the moisture were dried out 
at once with a current of hot air. 


ELECTRICAL BULLET-PROBE. — At a recent meeting of the 
New York Academy of Medicine, Dr. Girdner of New York ex- 
hibited his telephonic bullet-probe. The interesting feature of this 
probe is that it is operated by a current of electricity extracted 
from the body of the patient himself, in whom it is desired to locate 
a metallic missile. The construction of this probe is as follows: to 
each of the two terminals of a telephone-receiver, an insulated flex- 
ible wire about four feet long is connected. At the free end of one 
of these wires a hollow, bulbous piece of steel is attached. At the 
free end of the other wire is a suitable handle in which a probe may 
be placed, and held by a clamp-screw. The internal arrangement 
of the handleis such that a perfect electrical contact exists between 
the end of the probe and that of the wire which terminates in the 
handle: the same is true for the end of the other wire and the steel 
bulb. When acurrent of electricity is passed through the coil in 
the receiver by means of the bulb and the probe, each time that the 
current is made and broken a clicking or rasping sound is heard in 
the receiver held to the ear. All sounds are shut out except that 
heard when the bullet is touched; and the apparatus is so con- 
structed that both hands are left free. In describing the application 
of this probe, Dr. Girdner mentioned a case seen in practice, in 
which a musket-ball had lain between the bones of the leg for 
twenty-two years. When an ordinary probe was passed, hard sub- 
stances could be felt in many places, but it could not be told whether 
they were bone or bullet. The porcelain probe, invented by the 
distinguished French surgeon, Nélaton, was of no use, as the bullet 
was so covered by a thick crust of salts of lead as not to be 
marked when it was rubbed against the bullet. When the telephon- 
ic probe was passed, no response came so long as bone and other 
tissues were touched; but, the moment the probe came in contact 
with the bullet, a clicking and rasping sound was heard in the tele- 
phone. During this test the steel bulb was held in the patient’s 
mouth. A more detailed description of the probe, with illustrations, 
may be found in the Vew York Medical Record of Feb. 4, 1888. 


MEDICAL COLLEGES IN THE UNITED STATES. — The last an- 
nual report of the State Board of Health of Illinois contains some 
very interesting statistics in reference to medical education in the 
United States. Since 1886 there have been two new medical colleges 
established, and two have ceased to exist. There are now 114 
colleges which exact an educational requirement of intending ma- 
triculates, as against 45 formerly, there being no change in this 
respect from the previous year ; 43 colleges now exact attendance 
upon three or more courses of lectures, as against 22 formerly, — 
being a gain of two over 1886, —and 57 others make provision for 
a three or four years’ graded course. Hygiene in now taught in 
114, and medical jurisprudence in 112 colleges, as against 42 and 
61 respectively prior to 1883. There is an increase in the average 
of lecture-terms from 23.5 weeks to 24.9 weeks during this period ; 
and 114 colleges now have terms of five months or over, and 63 
have terms of six months or over, as compared with ro1 and 42 
respectively. There is only one medical college that has a course 
less than twenty weeks, the Medical College of Georgia. In 1882— 
83, out of every 1,000 matriculates, 322 were graduated, taking 
both the United States and Canada and all schools of practice into 
the account. In 1886-87 only 294 out of every 1,000 matriculates 
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were graduated. In the United States alone, in 1882-83, out of 
every 1,000 matriculates, '331 were graduated, while in 1886-87 
only 305 out of every 1,000 matriculates were graduated. 

THE FUTURE OF MEDICAL GRADUATES.— Of some one 
thousand graduates from collegiate institutions, says the Paczfic 
Record, seventy-five only make for themselves a name and promi- 
nence in their calling. About two hundred, having business quali- 
fications, become rich by their practice and by judicious invest- 

‘ments. Four hundred abandon, in whole or in part, their profession 
for some more lucrative business; andthe balance struggle with 
mediocre ability for a bare subsistence, anda wearying effort to keep 
up an appearance before the people. 

ALCOHOL AND FEVERS. — Dr. Kretzschmar of Brooklyn read 
a paper at the recent meeting in Albany of the New York Medical 
Society, on the use of alcohol in certain forms of fever. He be- 
lieved that in some diseases alcohol, if properly administered, was 
not only instrumental in prolonging life, but was frequently a most 
potent factor in preserving it. Alcohol possesses the qualities of 
both food and medicine. It is one of the best antiseptics, and the 
most reliable remedy we have in the treatment of diphtheria. He 
regarded alcohol as beneficial in the treatment of phthisis, espe- 
cially when the temperature of the patient was increased. In the 
discussion which followed, Dr. Castle advised that stimulants be 
kept in several small bottles, as, when exposed to the air, they lost 
valuable medicinal properties. 

BOVINE TUBERCULOSIS. — Dr. Brush of Mount Vernon discussed 
at the Albany meeting the subject of bovine tuberculosis. Of all do- 
mesticated animals, the bovines are the most subject to tuberculosis. 
Five per cent of the cattle in England are affected with tuberculosis, 
and it is said that twenty per cent of the cattle in some of the 
thoroughbred Jersey herds in the Northern States are similarly 
affected. He believed that more human beings were not infected, 
because the normal temperature of the human race was so much 
lower than that of the bovine, — 98.5°F.in the one, and ror® to 
103° F. in the other; this latter temperature being necessary 
for the growth of the germ of the disease. The cultivation of 
tuberculosis in animals confirms this view, as resistance to the dis- 
ease decreased as the normal temperature of the animal increased. 
Thus, in the dog, resistance was good, while in the common fowl 
it was #27. Dr. Brush thought that the Federal Government would 
do better to spend its money in the investigation and suppression 
of this disease, than to appropriate five hundred thousand dollars 
to stamp out pleuro-pneumonia, which did not affect the human 
race. He believed, that, if bovine tuberculosis were eradicated, it 
would soon become eliminated from the human race, and he thought 
that physicians should strive to procure laws which would accom- 
plish this. 


ELECTRICAL SCIENCE. 
Secondary Batteries. 


Ir has been for many years the dream of inventors to perfect 
some apparatus by which energy could be stored, to be used when 
occasion required. The secondary battery accomplishes this better 
than any thing else that has been invented, but it has limitations 
and defects that it is well to point out. 

The two principal uses, with a great number of minor applica- 
tions, to which secondary batteries can be put at present, are the 
distribution of energy for electric lighting, and their use in driving 
street-cars. As for the first of these, it is well known that the direct 
system of constant potential distribution cannot be employed at any 
considerable distance from the central station, owing to the heavy 
investment in copper necessary. If storage-batteries could be eco- 
nomically used, however, they could be distributed at different 
points through the district, to be lighted and charged by a high 
potential current, allowing comparatively small conductors to be 
used, and employing the electric plant during the day, when it 
would otherwise be idle. 

The advantages for street-car work are apparent: each car carries 
within itself the energy necessary for running it; a break-down of 
one car does not affect the rest of the system. Compared with 
other electrical systems, the advantages are, that it can be used in 
crowded streets with no danger from high potential currents ; and 
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where a large number of cars are used, it is much simpler than any 
other plan. Compared with cables, it gives a greater economy of 
power, a less first cost, and the impossibility of one accident dis- 
abling the whole line. 

The disadvantages of secondary batteries are the cost, the waste 
of energy, the deterioration, and the weight for a given capacity and 
rate of discharge. 

The type of storage-cell most generally in use is some modifica- 
tion of the Faure cell, generally of the Faure-Sellon-Volkmar type. 
In it the plates are made of cast lead supports or ‘ grids,’ into which 
is pasted a mixture of red lead and sulphuric acid. The ‘grid’ has 
in it square hour-glass shaped holes, the contraction in the middle 
being intended to prevent the active material from falling out. The 
plates pasted with red lead are put into dilute sulphuric acid, alter- 
nate plates are connected together, and an electric current is sent 
between the two sets, changing them into pure lead and lead per- 
oxide. Plates thus ‘formed’ are put into cells with dilute sulphuric 
acid, a number of lead or negative plates, and peroxide or positive 
plates, in each cell. This is, very briefly, the general method of 
manufacture. 

Now, suppose we have one of these cells fully charged, —all of 
the positive plate peroxide, all of the negative plate lead, —and dis- 
charge it through a resistance. At first the electro-motive force is 
over 2 volts. This will rapidly run down to about 1.95 to 2 volts, 
where it will remain constant (provided we do not discharge the 
cell too fast) for a considerable time, when it will begin to fall, and, 
if we continue the discharge, it will finally become zero. If, now, 
the plates be analyzed, it will be found that the positive plate has 
in it peroxide and sulphate of lead, the latter perhaps fifteen to 
twenty per cent of the whole active material. The negative plate 
will consist of pure lead and sulphate. If we charge the cell, the 
plates will be changed to pure lead and peroxide again, the electro- 
motive force will gradually rise to 2.25 volts, and, when the charge 
is nearly complete, oxygen will be given off from the positive plate. 
There are two very important things to be noticed. If we charge 
and discharge the cell a number of times, we will find that the en- 
ergy we get out of the cell is less than the energy we put in by an 
amount that varies with the rate of discharge, the efficiency being 
less as the discharge rate is greater: the average efficiency for the 
present storage-cell is something near seventy per cent. Another 
point even more important than the first is, that, if we greatly in- 
crease the discharge rate, the electro-motive force of the cell will 
fall rapidly ; and if we persist in this, the plates will corrode and 
buckle, and the plugs of active material will fall out of the holes in 
the plates. There is one more disadvantage besides these, and 
that is the fact that the life of the cell, especially that of the positive 
plates, is limited. Under favorable conditions, the positive plates 
will last, on the average, two years: the negative plates will last 
much longer. 

For lighting, the most important disadvantages are the cost, the 
loss of energy, and the deterioration. The fact that the cells can- 
not be discharged at more than a certain rate does not greatly affect 
their usefulness in ordinary cases. And storage-batteries have 
reached such a state of development that it is safe to say, that, if 
they were sold and repaired at reasonable prices, they would have 
at once a great field of usefulness for electric lighting, even with 
their present defects. The principal cost of a storage-celi is for 
material: the cost of the labor is comparatively small, and, when 
the plates have given out, at least a part of the material is left. 

But for traction-work the greatest disadvantage is in the slow 
discharge rate permissible. At present from three thousand to 
four thousand pounds of storage-batteries are required to drive an 
ordinary car, the storage capacity being enough for a run of from 
forty to sixty miles. This great weight increases the power neces- 
sary to run the car, the wear of the track, and the deterioration of 
the car. Besides, it means a considerable first investment, and a 
large battery to be kept in repair. If we could discharge the bat- 
tery at any rate we wished, we could make a round trip with seven 
hundred and fifty to one thousand pounds of battery. We would 
have to charge our batteries oftener, of course, but we would greatly 
decrease our items of first cost, depreciation, wear of road-bed and 
cars, and even of power expended. 

It has been variously estimated that the difference of expense be- 
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tween horses and the storage-battery, including every thing but the 
deterioration of the battery, is from one to three dollars per car per 
day in favor of the battery. Taking a well-known form of battery 
as a type, supposing fifty per cent over the cost of manufacture is 
charged for the cells, and estimating the cost of horse-power for one 
of the New York street-railways: the difference of cost of the two 
systems is roughly two dollars and a half per car per day. Now, 
whether the repairs of the battery will cost this much is a matter 
that only experience can settle, but on roads where the grades are 
slight it is very probable that the batteries will be most economical. 

The matter at present stands thus: only about fourteen per cent 
of the possible storage capacity of storage-cells is utilized; their 
discharge rate is limited, so that even this comparatively small 
capacity is great in comparison to it; the cells deteriorate, so that 
a large item of expense is in repairs; the efficiency of the cells is 
not greater than seventy per cent. Even with these disadvantages, 
storage-batteries can be largely applied for lighting and traction- 
work. It seems impossible, with the number of investigators work- 
ing on the subject and the great possibility of improvement, that 
the next few years will not see a great increase in the economy, 
storage capacity, and discharge rate of storage-cells; and a very 
moderate increase in any of these, especially the latter, will throw 
the balance decidedly in their favor for traction-work. For lighting, 
their field is equally extended. 


PRIMARY AND SECONDARY CURRENTS IN INDUCTION-COILS’ 
— The relations between the primary and the induced secondary 
currents in induction-coils have been investigated mathematically 
by several writers, the clearest and most satisfactory treatment be- 
ing probably that of Mascart and Joubert. Since the experiments 
of Ewing on the magnetization of iron, it has been clear, not only 
that the assumptions hitherto made have not accurately represented 
the facts, but that any rigorous mathematical treatment would, 
with our present knowledge, be impossible. The work of Prof. 
Galileo Ferraris in this connection is important as showing the ex- 
tent of the modification that can take place. He has determined 
experimentally the difference of phase between the primary and 
secondary currents in an old-type Gaulard and Gibbs transformer, 
and, comparing them with theoretical deductions of his own, finds 
the agreement satisfactory. “The objections to his work seem to be 
that the apparatus he experimented on is. obsolete, and is not of the 
type at present universally used; the old transformers having an 
open magnetic circuit, while now the magnetic circuit is always 
closed. The work is important, however, as showing the inade- 
quacy of the at present accepted treatment. 


ETHNOLOGY. 
Notes on the Kwakiool of Vancouver Island. 


Dr. GEORGE M. DAWSON gives in the Transactions of the 
Royal Society of Canada for 1887 a very interesting sketch of the 
Kwakiool, a people inhabiting the central part of the coast of Brit- 
ish Columbia. He describes the numerous tribes of this nation and 
their several villages, but the most interesting part of the paper is a 
description of their mode of life, traditions, and language. They 
live in large wooden houses, the front of which is painted with de- 
signs representing the fabulous thunder-bird, whales, snakes, or 
salmon, while the posts and beams supporting the roof are carved 
in similar forms. The children are for a long time kept tied into 
the cradle. When they leave it, the cradle and the bedding 
must be deposited at a place reserved for this purpose. Then a 
great festival is celebrated, and the child is given a name. On this 
occasion the father has to give away a great part of his property. 
Dawson gives very valuable information on this giving-away of 
property, which was well known to be practised by the tribes of the 
north-west coast, but the meaning of which was not clearly under- 
stood. He says, — 

“The rules governing the fotlatch (as this festival is called in the 
Chinook jargon) and its attendant ceremonies have grown to be so 
complicated that even those persons most familiar with the natives 
can scarcely follow it in all its details, and it is sometimes difficult for 
the natives themselves to decide certain points. The custom was 
formerly almost entirely confined to the recognized chiefs, but of 
late years it has extended to the people generally, and become very 
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much commoner than before. It is regarded as a means of acquir- 
ing and maintaining prestige and power, but it has nowadays 
spread to all classes of the community, and become the recognized 
mode of attaining social rank and respect. 

“ Asa particular instance of the custom, let us suppose that a 
man of one tribe has collected together as his own, or obtained 
control of, say, five hundred blankets, and wishes to make a fof- 
latch to some other tribe. He goes to its village, and makes known 
his intention of distributing a thousand blankets at a certain date. 
He begins by lending out his.stock of five hundred blankets, giving 
larger numbers to those who are well off. This loan is reckoned a debt 
of honor, to be paid, with interest, at the proper time. It is usual 
to return two blankets for every one borrowed. Thus the stranger 
obtains the thousand blankets for his fotatch, which, with the ac- 
companiment of much bombastic speech-making and excitement, are 
distributed in exact proportion to the social position of those taking 
part.” 

Those who receive presents at such a festival become debtors of 
the man who gives the feast. These feasts are celebrated at a mar- 
riage ceremony or when a man wishes to take a new name. 

In connection with the remarks on the fotlatch, Dawson refers 
to the actual condition of this people, and emphasizes the fact that 
the best way to civilize them will be the establishment of industries 
among them. The report on the legends of the people is of great 
interest, and so is the vocabulary of about seven hundred words, 
which is of great importance, as our knowledge of that language is 
very scanty. 


BOOK-REVIEWS. 


Great Waterfalls, Cataracts, and Geysers. By JOHN GIBSON. 


New York, T. Nelson & Sons. 16°. $1.25. 
Chips from the Earth's Crust. By JOHN GIBSON. New York, 
T. Nelson & Sons. 16°. $1.25. 


THESE two publications present in a readable form certain phe- 
nomena of physical geography; theformer treating of famous cata- 
racts and geysers, the latter with a variety of geological phenome- 
na such as obtrude themselves upon the attention of the reading 
public. The book on waterfalls and geysers is well illustrated, and 
the author has described almost exclusively those cataracts of which 
he was able to givean illustration. The papers of which the ‘ Chips 
from the Earth’s Crust’ consist were originally contributions to the 
Scotsman newspaper. Eruptions of volcanoes, great land-slides, 
tornadoes, discoveries of new gold-fields, the fall of a meteor, earth- 
quakes, and similar phenomena, have given occasion to writing 
these papers; and we think the author has well accomplished his 
task to write in an agreeable form to such people as have no 
time and occasion for systematic study, but want to know what has 
been discovered regarding the history of the earth and the cause and 
true character of current geological events. The book contains a 
considerable number of illustrations. 


Mineral Resources of the United States. 
Washington, Government. 8°. 


By Davip T. Day. 


THE annual report on the mineral resources of the United States 
for the year 1886, compiled in the Division of Mining Statistics and 
Technology of the United States Geological Survey, has just been 
issued. We find in this volume, which is the fourth of the series, a 
minute and exhaustive report on the production and economic value 
of minerals in the United States: The arrangement is according 
to materials, and under each heading the total production, re- 
cently opened mines, technical improvements, imports and exports, 
are treated. The statistical tables of the preceding volumes have 
been brought forward to the close of 1886. Besides the report on 
the annual production, the volume contains a brief and interesting 
review on the American iron industry, from its beginning in 1619 
to 1886, by James M. Swank, and an elaborate paper on the iron 
ores east of the Mississippi River, by John Birkinbine, to which are 
added analyses of foreign iron ores smelted in this country. The 
volume is very exhaustive, not only treating of metals, coal, petro- 
leum, etc., but giving also a review of the production of structural 
materials, fertilizers, precious stones (the last by George F. Kunz) ; 
in short, of all minerals of any economic value. 
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The Soul, or Rational Psychology. By EMANUEL SWEDENBORG. 
Tr. by Frank Sewall. New York, New Church Board of Publ. 
Bhoa) 9 E33 

THE original of this work is in Latin, and it remained in manu- 
script for a century before it was published; and now, after some 
forty years more, we have a translation of it in English. Itis hard 
to see, however, what useful purpose the book can be made to 
serve. It is true that the present interest in psychological 
studies is great, and men engaged in them are glad to receive help 
from any quarter. But they will not get any help from Sweden- 
borg, owing to the unscientific character of his work. Every one, 
whether he knows much of Swedenborg or not, has heard of him 
as a mystic and as the founder ofa religioussect. Now, mysticism, 
as Mill somewhere remarks, consists in attributing outward reality 
to the creations of our own fancy; and that this is the method of 
Swedenborg, a few examples of his work will show. He assumes 
that we possess a lower mind or azzmus, a rational mind or mezs, 
and a soul or anzia, and these are perpetually spoken of by him 
as if they were distinct entities. Precisely how he does regard 
them it is impossible to say, for his expression is obscure; but the 
following passage from the appendix to the present work, and which 
is taken from another of his treatises, presents his doctrine briefly 
in his own words: “The first of the organs is the spirituous 
fluid, or soul, whose office it is to represent the universe, to have in- 
tuition of ends, to be conscious, and principally to determine. The 
next organ under the soul is the mind, whose office it is to under- 
stand, to think, and to will. The third in order is the azzmus, 
whose office it is to conceive, to imagine, and to desire” (p. 357). 
Besides all these ‘organs,’ he speaks of something which he calls 
the ‘pure intellect,’ his description of which is so obscure that we 
confess ourselves unable to understand what he means by the term. 
The translator of the work thinks it is entitled to credit for recog- 
nizing the part played by the brain and the body generally in con- 
nection with mental phenomena; but, unfortunately for this view, 
Swedenborg’s anatomy and physiology are quite as fantastic as his 
psychology. Thus, at the very beginning of his book, he under- 
takes to explain ‘the successive formation of the blood-vessels from 
the simple fibre,” and he begins as follows : — 

“The simplest fibre is the form of forms, or that which forms the 
other fibres succeeding in order. The simplest fibre by its circum- 
flexion forms a certain perpetually spiral surface, or membrane, 
which is itself the second, the medullary or nervous fibre of the 
body, and is simply a little channel constructed from the simplest 
fibre, but, together with the fluid which permeates it, constituting a 
fibre. . . . This fibre, when it falls into the provinces of the body, 
again forms a kind of little gland not unlike the cortical, from which 
proceeds the bodily fibre, and this forms the little tunic which in- 
folds the arterial vessels” (p. 3). And there is much more of the 
same sort. Now, those who believe Swedenborg to have been a 
divinely inspired teacher may perhaps accept such doctrines as 
these and such methods as their author employs; but to other per- 
sons his book will be chiefly interesting as an example of the aber- 
rations of the human intellect. 


Childhood: zts Care and Culture. By MARY ALLEN WEST. 
Chicago, Woman’s Temp. Publ. Assoc. 8°. 

IN estimating the value of such a work as this, the public for 
which it is intended is a prime consideration. The scientific man 
will find little in it likely to attract him, and what there is he can 
find in a better shape elsewhere. But the majority of mankind are 
not of a scientific turn of mind, and, as they have the practicaj 
problem of educating their own children before them, it is both 
natural ,and advisable that they should have prepared for them a 
general treatise on the nature of childhood, answering a want anal- 
ogous to that satisfied by works on home medicine. The spirit in 
which such works are written is always a reflex of the movement 
appealing most strongly to the leaders of culture. It is not diffi- 
cult to trace in this large volume the influence of new and to agreat 
extent better views upon such questions as the moral training of 
che young by means of the every-day usages of society, the proper 
dressing of children, the dangers surrounding them at critical 
stages in their development, and so on. Some rather objectionable 
features that are also new have likewise found their way into the 
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work. Chief among these is the early acquaintance of children 
with the dangers of alcohol, —a topic ridiculously overdrawn. In 
brief, this handbook aims to put together, in a style apt to attract 
the uninformed reader, the views of childhood now considered as 
most satisfactory; taking much from the development known as 
‘infant psychology,’ piecing in somewhat of child-lore and anthro- 
pology, and systematizing much of such information as is often 
found in a magazine like Babyhood. In doing this there are many 
mistakes, some serious and some not; but, on the whole, the work 
leaves one with the impression that it is more remarkable that it is 
not less satisfactorily performed than that it is not more so. The 
chief characteristic that marks off such a treatise from a scientific 
one, is that the former brings in so much irrelevant matter: it is not 
false, not uninteresting, but out of place. However, there is un- 
doubtedly a taste for works of this kind, and we ought to be satis- 
fied if they are no worse than this. 


Life of Thomas Hopkins Gallaudet. By his son, EDWARD 
MINER GALLAUDET. New York, Holt. 12°. 


THIS book is an interesting account of a worthy and useful man. 
It is written with filial reverence and affection, but, so faras we can 
judge, without undue bias ; and the story is well told. Mr. T. H. 
Gallaudet was the founder of deaf-mute instruction in America, 
and the principal interest of his biography arises from this fact. 
Few among the charitable or educational improvements of modern 
times are more important than that which has enabled persons 
without the sense of hearing, to communicate with their fellow-men ; 
and, though Mr. Gallaudet was not the inventor of the system, he 
was the principal agent in introducing it into this country. It was 
during the second decade of this century that he became interested 
in the subject, while he was a theological student at Andover, and, 
at the request of a number of other persons who became interested 
with him, he abandoned the idea of entering the ministry, and 
started for London to learn the methods in use in the school for 
deaf-mutes established there. To his surprise, however, he found 
that the teaching of deaf-mutes in England was a virtual monopoly 
in the hands of a certain family, the members of which refused to 
allow him to learn the system, lest their interest should thereby 
suffer. After trying for some time in vain to induce them to change 
their mind, or to obtain any means whatever of learning their sys- 
tem of teaching, he went to Paris, where he readily obtained access 
to the information he wanted at the Royal School for Deaf-Mutes. 
Returning as soon as he had qualified himself, he opened the first 
school of the kind in this country at Hartford, Conn., in 1817, and 
continued for many years to preside over it as its principal. His 
duties, however, were somewhat arduous, and his relations with the 
directors were not always harmonious; and after a while he re- 
signed his position. During the rest of his life he was engaged in 
various charitable and educational enterprises. He married one of 
his own deaf-mute pupils, and there is abundant evidence in these 
pages that she became an excellent wife and mother. His son, the 
author of this biography, is continuing his father’s work, being now 
the president of the National College for Deaf-Mutes in Washing- 
ton. During the present year the deaf-mutes of the country will 
erect a statue of the elder Gallaudet on the grounds of the college 
at Washington, — a tribute to his memory that is well deserved. 


An Explanatory Digest of Professor Fawcett’s ‘Manual of Polzt- 
zcal Economy. By CYRIL A. WATERS. New York, Mac- 
millan. 12°. 70 cents. 


THIS little book is intended chiefly for those students who are 
preparing for examination in Professor Fawcett’s work in the Eng- 
lish schools and colleges, and for this purpose it seems to be well 
adapted. It fills some eighty pages, and gives an excellent summery 
of the original work in clear and intelligible language, the more 
important doctrines and arguments being given in many cases very 
nearly in Professor Fawcett’s own words. The original work is in 
many respects one of the best of the shorter treatises on the science, 
but it contains some doctrines that are not accepted now by the 
majority of thinkers, that of the wages fund being the most impor- 
tant. Mr. Waters objects occasionally to some of Fawcett’s views, 
and indicates one or two deficiencies in the professor’s work; but 
he says nothing on the subject of the wages fund. Fawcett’s 
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work may be regarded as a briefer presentation of the doctrines 
taught by Mill, and hence this digest will serve to a certain extent 
as a summary of Mill’s work also. 


What Shall we Talk About? 
16°. $r. 

THIS is one of the old-style educational books, in which some 
parents or grand-parents entertain a party of children with wise and 
instructive stories and adventures. The present volume treats in 
this style a great variety of subjects referring to natural science. 
Descriptions of animal life, and anecdotes, come in fora large share 
of the space; but, besides, astronomical and physical phenomena 
are explained. We fear that some of the subjects treated, as well 
as the style of the book, are quite beyond the grasp of children as 
young as those for whom it is intended. The treatise on the physi- 
cal properties of air on p. 139, to point out one instance, cannot be 
understood by children. The author neglects throughout the book 
to stimulate the power of observation, and gives theories instead. 
Besides, the cursory way in which phenomena having no connec- 
tion whatever are treated without order and regularity must be 
rejected from an educational standpoint, as it promotes superficial- 
ness. 


A Text-Book of Algebra. By W.S.ALDIS. Oxford, Clarendon Pr. 
12°. $1.90. 

THE present work is in its general plan similar to that of Pro- 
fessor Chrystol, published in 1886. While containing many of the 
new methods and conceptions which render the latter work so 
valuable, Aldis’s work is less exhaustive than Chrystols’, and does 
not depart so far from the ordinary text-books in general use as 
Chrystols’ does. On this account it is better suited to teachers 
and students familiar with the rudiments of algebra. Indeed, the 
book is one which should be in the hands of every mathematical 
teacher in a high school, academy, or college in the country. It is 
only by the help of such works as the present one that mathematical 
education can be raised to a higher standard than it at present 
possesses. 

The peculiar excellences of the book are found in the two open- 
ing chapters, which together occupy fifty-one pages. The book 
begins with a thorough discussion of arithmetical ideas. The pro- 
cess of counting leads to the idea of positive integers ; thence addi- 
tion, and its inverse operation subtraction, arise; next come mul- 
tiplication, and its inverse division. By division we are led to the 
idea of fractions. 

Chapter II. is devoted to algebraic notation. By subtraction we 
are led to the idea of negative numbers. The laws governing such 
numbers are fully discussed and carefully illustrated. 

At the end of the second chapter is introduced a brief treatment 
of vector quantities: this is introduced simply to show the student 
that “algebra is something very much wider in its scope than a 
mere substitution of letters for numbers to aid in the solution of 
general arithmetical problems.” These words are the author’s 
own. 

The remainder of the book differs little from the well-known 
text-book of Todhunter. The last chapter, on choice, might have 
been extended with advantage. 

The book is marred by clumsy and faulty language. Many of 
the definitions lack precision, and many terms are introduced with- 
out definition. Some words are made to have two inconsistent 
meanings. 


New York, T. Nelson & Sons. 


NOTES AND NEWS. 


THE first number of the Jxternatzonales Archiv fiir Ethno- 
graphize has just been issued. The new journal is edited by J. D. 
E. Schmeltz, curator of the National Ethnographical Museum at 
Leyden. It is novel in plan, being exclusively devoted to the dis- 
cussion of the ethnographic specimens collected among the various 
tribes and races. The journal will make accessible by illustrations 
the collections deposited in the various museums of the world. 

’ The text will contain papers in French, English, German, and 
Dutch, according to the choice of the author. The subjects of the 
papers will be the ethnographical results of expeditions, descrip- 
tions of newly discovered ethnographical objects, and studies of 
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collections. Objects the origin of which is doubtful will be figured 
and discussed. The plan of the journal includes also the study of 
prehistoric remains. As the material for ethnographical studies is 
so widely scattered in private and public collections, the establish- 
ment of such a journal must be welcomed by all students of the 
science of man. In order to make it the centre of such studies, a 
number of co-editors in various countries contribute to the journal. 
The first number shows that the journal will be of the greatest 
value. Three beautiful chromolithographic plates and a number of 
cuts illustrate the text. The plates show a large collection of New 
Guinea arrows, to illustrate a paper by Dr. L. Serrurier, in which 
the various forms of arrows of this large island are ably discussed, 
and the principal object of which is to show that only a large col- 
lection will enable us to determine the typical forms of ethno- 
graphical objects, and to draw reliable conclusions. The third 
plate is devoted to the mandaus, the sword of the Dayak, the 
manufacture and ornaments of which are described in detail by S. 
W. Tromp. This paper is illustrated by a series of cuts showing 
the ornaments and various forms of handles. The rest of the 
paper is taken up by notes on recent additions to collections, a biblio- 
graphical review, and a discussion of objects of doubtful origin. 
The periodical is to appear bimonthly, and each number will con- 
tain about twenty-four pages text in quarto, and three chromo- 
lithographs. The journal is published by O. W. M. Trap, Leyden, 


— The most interesting feature of the twenty-first report of the 
trustees of the Peabody Museum is Professor Putnam’s report on 
the purchase of the Serpent Mound in Adams County, O., for 
which a number of ladies of Boston subscribed a sum of nearly six 
thousand dollars, and on the steps taken to secure the preservation 
of the interesting monument. Eight weeks were given to the care- 
ful restoration of the great earthwork, erecting a fence about it, so 
that only persons on foot can enter the enclosure. The land was 
cleared of brush and briers, and the mound was sown with blue- 
grass-seed. A road half a mile long was made, extending to a 
grove of maples in the south-eastern corner of the grounds, in 
which are two springs. This grove has also been enclosed by a 
fence. A substantial spring-house of stone has been built, and 
trees are now being planted along the road. A gravel path has 
been laid out from the spring to the serpent, and various other im- 
provements have been made. It is highly gratifying that Professor 
Putnam has succeeded in preserving this remarkable monument, 
and the liberal action of the subscribers will undoubtedly bé a ma- 
terial help to future endeavors to preserve ancient monuments in 
the United States. Several changes have taken place in the board 
of trustees of the museum: Col. Theodore Lyman resigned his 
trusteeship, and Mr. Samuel H. Scudder was elected his successor. 
George F. Hoar, who resigned the presidency of the American 
Antiquarian Society, was succeeded by Stephen Salisbury. Professor 
Putnam became trustee as president of the Boston Society of Nat- 
ural History. Professor Gray was succeeded by Professor Lover- 
ing, president of the American Academy of Arts and Sciences. 


— A new thermometer for measuring the temperature of the air 
has been constructed by R. Assmann. In order to protect it from 
the influences of radiation and other sources of heat, he inserts the 
bulb of the thermometer in a metal tube which is open at its lower 
end., An aspirator is fastened to the tube near the bulb, and a 
continuous current of air of about seven feet velocity passes the 
latter. Thus it assumes the true temperature of the air. Thetube 
is made of highly polished nickel-plated brass in order to protect it 
from radiation. Experiments show that this thermometer gives 
entire satisfaction. Two instruments, one of which was exposed to: 
the sun in July while the other was shadowed, showed the same 
temperature. A dry and a wet thermometer being inserted in the 
tube, it serves as hygrometer in the same way as the ordinary ther- 
mometer. Undoubtedly the device is superior to the arrangement 
of thermometer now in general use. 


— Prof. David S. Martin is about to publish the large-scale geo- 
logical map of the environs of New York City, which he exhibited 
at the recent meeting of the American Association for the Advance- 
ment of Science. The object is to furnish a map in which all those 
important geological features which were not before brought to- 
gether in one representation, can be clearly seen by an audience or 
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aclass. The coloring will be the same asin Hitchcock’s geological 
map of the United States. 


— The Journal of the Royal Society of New South Wales for 
1886 contains a very interesting sketch of the history of the floods 
in Lake George, by H. C. Russell. The lake has no outlet, and 
since its discovery in 1820 it has been dry twice. According to re- 
ports of the natives, the basin contained no water for some time 
previous to 1820. In 1823 it reached its highest level, attaining a 
maximum depth of twenty-four feet. Then it commenced to dry 
up, and in 1838 and 1839 it contained no water. In 1840 four feet 
of water were found in the basin, which, however, from 1845 to 
1849, was again completely dry. During the ensuing ten years the 
lake began to fill, but in 1859 it was dry for the third time. Since 
that time it steadily increased in size until 1874, when it reached 
the same height as in 1823. This record is of great interest, as it 
shows the alternating periods of humidity and dryness. It is partic- 
ularly important in connection with Seibt’s and Briickner’s studies of 
similar changes in the levels of lakes in the northern hemisphere, 
which were noticed in No. 232 of Sczemce. Briickner arrived at the 
‘conclusion that the whole of the northern hemisphere passed 
through a dry period between 1830 and 1840. This was followed 
by a period of increased humidity about 1850. A new dry period 
developed between 1860 and 1865, while after 1875 the precipita- 
tion increased. The periodical changes of Lake George agree with 
these results. From these and several other facts, Briickner infers, 
in reviewing Russell’s paper, that the whole earth takes part in 
these periodical changes. 


— Domingos Soares Ferreira Penna, the Brazilian naturalist, 
died at Para, Brazil, on the 8th of January. During the last twenty- 
five or thirty years not a naturalist has done any work in the Ama- 
zon region who is not more or less indebted to Snr. Penna in one 
way or another. Agassiz and Hartt and the members of the late 
geological survey of Brazil were greatly aided by his valuable per- 
sonal knowledge of the region, and by his useful suggestions. He 
was at one time secretary of the province of Para, and at the time 
of his death was director of the Provincial Museum at Para. 
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Ratio between Men and Women. 


Pror. W. K. BROOKS of Baltimore has discovered that a favor- 
able environment tends to produce an excess of females among 
animals and plants, and an unfavorable environment an excess of 
males. If this be true, a race or species which is on the point of 
extinction should have an excess of males. 

The population of Australia consists of a small and decreasing 
number of aborigines, and a prosperous and increasing population 
of foreign settlers and their descendants, amounting, in all, to nearly 
three millions of persons. As the native population is rapidly dis- 
appearing, we should expect to find the males more numérous 
among them,.as compared with the females, than among the inhab- 
itants of foreign origin, provided other conditions are equal. For 
‘each 100 females there were in Victoria, of native-born Australians, 
100z5 males; and of foreigners, exclusive of Chinese, 1292, males. 
The ratio of males to females in the population of foreign origin is 
therefore very much greater than it would be if it depended upon 
the birth-rate alone; and, as this modifying influence does not 
affect the aborigines, an excess of males among them no greater or 
even a little less than that found among the inhabitants of foreign 
origin would indicate that the excess of male births is much greater 
among them than among the people of foreign origin. Computa- 
tion shows that the excess of males among the aborigines is, not- 
withstanding these neutralizing influences, very much greater than 
it is among the foreign population. 

For all Australia there are 143.72 aboriginal males to each roo 
females ; there are only 118.64 males of foreign descent to each 100 
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females, notwithstanding the fact that 129 males settle in these 
colonies to each 100 females. 

To those who wish to follow this subject further, it may be in- 
teresting to know that an enormous collection of statistics relative 
to the Indian tribes of the United States was made under the 
direction of Maj. J. W. Powell. The results of this census have 
not been published, but the material is still available, and would fur- 
nish a much better basis of comparison than the one chosen by 


Professor Brooks. O. T. MASON. 
Washington, D.C., Feb. 27. 


Classification of Diphtheria. 


THERE isa very striking resemblance between the membrane of 
diphtheria and the fungi that produce dry rot, or more especially 
those forms that grow in living trees. A white or yellow leathery 
substance is produced, sometimes known as ‘punk,’ —the Merz- 
lius lachrymalis in dead wood, and some species of Polyporus in 
the living. The hyphe, or roots, penetrate the cells of the wood 
in every direction, producing disintegration and decay. 

Diphtheria is called an exudation, and classed as a bacterial dis- 
ease, a Schzzomycetes, when in fact it is a fungus of a higher order, 
a Hyphomycetes. It grows on the surface, and spreads by fibula- 
tions, and its roots penetrate deeply into the tissue, producing 
changes and decomposition, which becomes the soil for bacteria, 
generating poisons that are absorbed and powerfully affect the 
whole system. In this view its life-history has not been studied or 
found out. It is known that the membrane can be transplanted, and 
that the surface abrasions on which it growsare of a painful, smart- 
ing kind. How it is propagated by spores is unknown. There is 
evidently some peculiar condition required, as in the JZerulzus, 
which will not grow unless an alkali is present. It may be that an 
alkaline condition of the system is required, which is the reason of 
the capriciousness of its infection. 

The treatment of the disease in this light assumes a new aspect, 
and gives purpose to thorough local antiseptic applications; Le., 
thorough eradication of the fungi before it can have time to poi- 


son the system. P. J. FARNSWORTH. 
Clinton, Io,, Feb. 22. 


Sex and Consumption. 


I was delighted at seeing the main tendency of the article on sex 
and consumption, that appeared in Sczence of Feb. 3. The views 
that I have since 1882 been trying in vain to get investigated here, 
appear to be receiving serious attention in your great country. 
That this progress in a question of nothing less than the life or 
death of a large multitude of the civilized world may not be checked 
by the presence of one or two erroneous inferences in that article, 
I shall be glad if you will permit me to point them out. 

Although for the present time it is true that the total male mor- 
tality exceeds that of the female, yet that neither applies to all 
periods of life, nor is the difference so great as to justify the term 
‘protected’ to the female in any sense. From the age of five to 
fifteen, the female mortality from consumption is much greater 
than that of the male, and it is in the later periods of life that the 
latter preponderates. Further, in the strictly rural districts the 
female mortality exceeds that of the male; and it is only within a 
comparatively recent period that the total male mortality has ex- 
ceeded that of the female, and that has been brought about by 
men who had been brought up and engaged in country pursuits, 
rushing into town employments. One word more. An organ that 
is subject to hypereemia does not gradually waste away, and hence 
we must look elsewhere for an explanation of the mode in which 
those conditions of our civilization that tend to reduce the capacity 
of the chest produce consumption. G. W. HAMBLETON. 

London, Feb. 16. 


A Worm in a Hen’s Egg. 


THE nematoid worm sometimes found in the white of the hen’s 
egg is not Ascarzs lumbricozdes, as your correspondent of last week 
supposes, but a Heterakzs, generally H. zz/flexa, the normal habitat 
of which is the fowl’s intestine, but which occasionally wanders into 


the oviduct. R. RAMSAY WRIGHT. 
Toronto, Ont., Feb. 28. 
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Calls for Domestic Animals. 


IN reply to Mr. H. Carrington Bolton’s query in relation to terms 
used in addressing domesticated animals, I beg leave to give in- 
formation regarding the terms used by the Eskimo of Cumberland 
Sound and Davis Strait in addressing dogs. To start dogs, a 
whistling sound made in the throat, and strongly aspirated, some- 
thing like Z/ #/ is used. For urging the dogs, a great variety 
of terms are used, the most common of which are the following, 
expressed in the phonetic alphabet of the Bureau of Ethnology : 
ak (the & being very guttural) ; ya¢zt ; wz (the z pronounced in a 
very high key, and lasting from about five to ten seconds) ; @ (pro- 
nounced in a similar way); yawksa kdksa ; the same sound as the 
one used in starting the dogs. For stopping the dogs, a deep 0, 
drawn very long, is used; for making them lie down, a similar @ 
spoken in a low voice, and at the same time the whip is gently 
thrown over their heads. In order to turn to the right, the driver 
sings out, az'a au'a ya au'a, throwing the whip to the left ; to turn 
to the left, the term goz’a goz’a ya got'a is used. For driving dogs 
from some food or other things they may attack, the term a / 
preceded by the name of the dog, is used. Dr. F. BOAs. 

New York, Feb. 20. 


Vermin-Eaters. 


CERTAIN aborigines of South America are addicted to a peculiarly 
disgusting habit, as the following extract from A. Simson’s ‘ Travels 
in the Wilds of Ecuador’ attests: “Lice of different species are 
the most abundant, and it is among the commonest sights to see 
the inhabitants engaged in their chase, keenly pursuing them in 
each other’s heads, and cracking them, when captured, between 
their teeth” (p. 9). It is interesting to compare this with the evi- 
dence of a traveller in another part of the globe. Octavius G. 
Stone, in ‘A Few Months in New Guinea’ (Franklin Square Li- 
brary edition), says, “A very favorite pastime, particularly of the 
women, is hunting in each other’s heads for vermin. Two, three, 
or four in a row, sitting one behind the other, might be constantly 
seen in front of my tent, pursuing their favorite amusement. It is 
a common one among most colored races, and a wholesome prac- 
tice to boot. But eazzmg the lice is another affair. I could hardly be- 
lieve my own eyes when I first saw them engaged in this disgusting 
employment ; yet they not only eat every one caught, but appear to 
do it with considerable zest and relish. Whether they believe it 
nourishing, or take it simply as a domme bouche, is not quite certain, 
but opinion inclines toward the latter theory’ (p. 11). Whether 
this be the correct explanation or not, remains to be seen. Cer- 
tainly it is not for lack of food that the practice is kept up. Is the 
practice known to exist elsewhere in America? The tribes visited 
by Mr. Simson were the Piojes and Jivaros; those seen by Mr. 
Stone belonged to the Motu district of New Guinea. Perhaps when 
all instances of the occurrence of this strange habit have been col- 
lated and examined, a clear and satisfactory explanation of it may 
be given. In the mean time, I simply call attention to this interest- 
ing point in the anthropology of the Naturvolker. 


A. F. CHAMBERLAIN. 
Toronto, Feb. 15. 


IN addition to Mr. Chamberlain’s quotations, I would say that 
the custom of eating vermin is a wide-spread one, although most 
travellers do not mention it in their reports. Parry and. Lyon, as 
well as Hall, found it practised by the Eskimo of Hudson Bay and 
Frobisher Strait. I found the same habit among the Eskimo of 
Cumberland Sound and Davis Strait, and I well remember a father 
carrying his three-year-old child, and feeding it with the lice he 


picked from its head. F. BOAs. 
New York, Feb. 25. 


The Snow-Snake and the r-Sound. 


Dr. BEAUCHAMP will, I am sure, agree with me that the pres- 
ence of the snow-snake game among the Southern Iroquoian tribes 
can be more firmly established by the evidence to be obtained di- 
rectly from the traditions of those Tuscaroras who early in the 
present century came directly from the South to their present habi- 
tation in Niagara County, N.Y., and by the evidence of language, 
than in any other way. 
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In these traditions the Z¢z-ru-/Ad'-ka@ (the Nottowayans), among 
others, are mentioned as contestants with the S#d@-ru'-re™ (Tusca- 
roras) in this game of snow-snake. 

The name of the so-called ‘ snow-snake’ in the language of the 
Tuscaroras is 2-/7a-hwé"-zé (misprinted in my former article); and 
of the game, 72d-yG-tvad-hweé"-/d'-yéis (literally, ‘they two bet snow- 
snake’). U-¢rd-hweé"'-zé is a pure noun, having the power of com- 
position either with verbs or adjectives, and also having a declension 
to express the nominative and oblique cases, — circumstances that 
in the nature of the language assign to the noun an age far ante- 
dating the wars of 1711-13. The game was played in winter, and. 
a slight modification of it in the summer. 

The southern limit of snow at sea-level is, in the United States, 
the 30th parallel of northern latitude; and, as the territory of the 
Southern Iroquoian tribes lay between the 35th and 39th parallels, 
it is quite likely that they often had winters ‘ appropriate’ for the 
use of the snow-snake. 

With the assistance of some very intelligent Onondagas, some of 
whom spoke Tuscarora and Oneida in addition to their own tongue, 
I collected, in 1880 and 1884, with other linguistic matter, a vocab- 
ulary of more than fifteen hundred words and over five hundred 
and fifty phrases and sentences, and I also made translations of two 
quite lengthy aboriginal compositions. In the prosecution of these 
linguistic studies, great care was taken in verifying the work at 
every stage of it. No Oxondagan word was found in which the 
y-sound was used. 

Mr. Albert Cusick, a man of intelligence and education, was one 
of my assistants in these investigations. 

The Onondagan, like the Senecan, tongue of to-day has either 
transmuted the 7-sound into an aspirate, or has simply suppressed 
it. 

Mr. Horatio Hale, the eminent linguist and ethnologist, says 
(Book of Rites, p. 46), “In former times, as we know from Jesuit 
vocabularies, the sound of the letter 7 existed in the Onondagan 
dialect. Since their day the sound has disappeared from it en- 
tirely.” 

Dr. Daniel Wilson, in his lecture on the Huron-Iroquois of 
Canada (Zrans. Roy. Soc. of Canada, 1884, Sec. II. p. 105), 
states that the ~-sound is “no longer heard” in the Onondagan 
tongue. : 

No one denies that the 7-sound once existed in the speech of 
the Onondagas, as it is still common to nearly all of the cognate 
dialects. 

The orthographies and translations of both Schoolcraft and Zeis- 
berger are so inaccurate and untrustworthy that it seems strange 
to see them quoted as authority on a point of phonetics requiring 
precision and accuracy of observation, and record of language, for 
its proper determination. 

Dr. Beauchamp says that in a version of the Lord’s Prayer 
sent to him by a native Onondaga in that tongue, “the letter in 
question frequently occurred, but the sound was obscure. I went 
over the version with him syllable by syllable, to get the exact 
sound, and retained the letter four times as clearly enunciated.” 

Faulty articulation quite probably accounts for these four 7’s re- 
tained by the doctor. 

In the summer of 1884, I obtained from living Onondagas, and 
not from ‘lifeless books,’ a version of the Lord’s Prayer in which the 
v-sound does not once occur. 

One difficulty experienced in my work was to obtain the Onon- 
dagan orthoepy of a word. The intercommingling with the Onon- 
dagas, of persons speaking cognate languages in which some form 
of the v-sound occurs, is in many instances the cause of the uncon- 
scious mispronunciation of a word. 

To the student of Iroquoian tongues faulty articulation, worse 
orthography, and oéoszs (defective hearing) are fruitful sources of 
error. 

Every Indian is not competent to furnish satisfactory linguistic 
data. Equally deficient are many collectors of vocabularies and 
linguistic material. 

Recognizing these difficulties, the Rev. Ashur Wright, who knew 
well what Iroquoian orthoepy and orthography require, says, on the 
sixth page of his valuable Senecan spelling-book, printed in 1842, 
“Tt is sometimes, also, very difficult to decide on the correct usage, 
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where there are differences of pronunciation among the Indians. 
In such cases we have sought for the pure Seneca in contradistinc- 
tion from the zdzoms of Mohawk, Cayuga, Onondaga, etc., and for 
Seneca as spoken by the old men.” 

With these facts in view, I cannot accept Dr. Beauchamp’s use 
of the ~-sound in his orthography 4a-wher-tah for kd-whe''-1da’. 

J. N. B. HEWITT. 

Washington, D.C., Feb. 18, 


Queries. 


29. THE JACKSON MEDALS. — In 1874 or 1875 farmer brought 
to this city and sold to Mr. W. H. Daum a silver medal which his 
boys found in a stone tumulus, supposed to be the grave of Little 
Bear, an Osage chief. The medal is three inches in diameter, has 
on its face the profile of Jackson, with the words, “ Andrew Jack- 
son, President of the United States, A.D. 1829,” and on the reverse 
a pipe and a tomahawk crossed, two hands clasped, — one that of 
an Indian, and the other of the President, — and the words ‘‘ peace 
and friendship.’’ Can you or any of the readers of Sczevce tell me 
why these medals were given to the Indians, and whether the prac- 
tice is a common one? L. C. WOOSTER. 

Eureka, Kan., Feb. 23. 


Answers. 


26. THE EARTH’S ROTATION AS AFFECTING RAILWAY- 
TRAINS. — Mr. Goodridge will find a partial answer to his query, in 
“The Annual Report of the Chief Signal Officer for 1885,’ Part II., 
which forms W. Ferrel’s ‘ Recent Advances in Meteorology,’ p. 191. 
After having shown that a body moving in any direction on the 
earth’s surface is deflected, and giving the formulas for computing 
the deflecting force, the example is treated, “If a railroad-train on 
the parallel of 45° runs at the rate of forty miles per hour, what 
would be the lateral pressure per ton of the weight of the train on 
the side of the rails if both were on the same level?” and the an- 
swer is given that it would be 0.38 of a pound per ton of two thou- 
sand pounds. In reply to this query, a writer in Engzneertng News 
quotes the famous ‘ Bar's law’ regarding deflection of rivers. Fer- 
rel’s formula shows that the action of the earth’s rotation is not at 
all confined to a body moving in the direction of the meridian, as 
this writer also assumes. Ferrel gives an example of this kind, and 
finds that a river one mile in width, flowing in latitude 45° at the 
rate of four miles per hour, will be 1.2 inches higher at the right- 
hand bank than at the left-hand bank. BeBe 

New York, Feb. 25. 


21. GLOBULAR LIGHTNING. — Apropos of this subject, let me 
mention three cases which have come to my knowledge in such a 
way as to inspire confidence in them. The first in order of time 
occurred about 1859 or 1860, and was witnessed by a lady, the wife 
of a prominent physician. She was lying down for an after-dinner 
nap one summer day. From her letter I quote what seems perti- 
nent: ‘“ The experience was this, and at The Forest Grove House, 
Schooley’s Mountains. .. . We were aroused by a sudden and 
quite heavy hail-storm. . . . I immediately went to the open win- 
dow, putting it down, leaving just space enough to put out my 
hands, in which I enjoyed the fun of catching the stones to eat. 
... This was only for a few minutes, when we were terribly 
startled by a flash of lightning and a peal of thunder, and I saw 
what appeared to be a ball of fire the size of my head come down 
the body of a tree about three yards from my hands. . . . The flash, 
the thunder, and the ball seemed simultaneous. . . . The tree did 
not afterward show the usual appearance of being struck, except 
just at the roots, where the ground was torn up for quite a little 
distance. . . . The house was struck at the same time and set on 
fire at the roof, but at its farthest point from us. . . . I was the only 
one who saw the ball of fire, but I have never doubted that I really 
did see it. . . . It was too plainly before my very eyes.’’ The sec- 
ond case occurred a few miles north of Lambertville, N.J., in July, 
1879. A barn was burned, and the company which had insured it 
instituted an investigation to determine the cause of the fire. From 
the testimony, I quote that of two men who swore that they saw “a 
cylindrical form of fire, apparently about three feet in diameter, and 
from six to eight feet in length, fall with a-whizzing sound. ... . 
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No thunder was heard, nor did any rain fall at that time... . 
Others also saw the strange occurrence.” These men were in Penn- 
sylvania, across the Delaware River, about a mile from the spot 
where the barn was burned. The third case was at Connersville, 
Ind., in August of 1881. Mr. L. L. Broaddus wrote me that it was 
about twenty minutes before four in the morning when the family 
and several neighbors were roused by a terrific crash. One of the 
neighbors, living nearly half a mile away, slept in a room from 
which she could see the Broaddus mansion. She saw a bolt strike 
a tree and burst like a bomb, scattering fire-balls over the yard, and 
brilliantly illuminating the premises. Mr. W. H. Broaddus and his 
wife slept on the side of the house where the tree was, and saw the 
“second act;’ that is, the fire-balls rolling about. They say the 
phenomenon lasted long enough for them to collect themselves 
and call occupants of other rooms, who, however, did not arrive in 
time to witness the display. The duration of the phenomenon wa 

estimated by those who saw it at about a minute. 


F. C. VAN DYCK. 
New Brunswick, N.J., Feb. 20. 


21. GLOBULAR LIGHTNING. —It may throw further light upon 
this interesting phenomenon to quote several additional reports 
received by the United States Hydrographic Office from masters of 
vessels; and, by permission of the hydrographer, I have selected 
the following as likely to be of interest in this connection. The 
phenomenon seems to be by no means unusual at sea, and perhaps 
some readers of Sczenzce who have devoted special attention to the 
study of electricity will contribute new facts or suggestions which 
may lead to a satisfactory explanation. The instances already cited 
(Sczence, x. p. 324, xi. pp. 38, 62), with those given below, would 
seem to furnish a very good basis upon which to build a theory. 
A further discussion will also be valuable as indicating, possibly, 
certain important details of observation which have hitherto been 
neglected, but which it might be practicable to attend to, even on 
shipboard. Captain Moore, British steamship ‘ Siberian,’ in addi- 
tion to the report already given, states that he encountered a severe 
electric storm Jan. 17, 1887, latitude 42° 50’ north, longitude 59° 
14’ west; dark, gloomy weather, with rain and sleet. Between 8 
and 9 P.M., during shift of wind from south-west to south-east, a 
brilliant display of St. Elmo’s fire was observed, taking the shape 
of balls of fire shooting up from the horizon all around the vessel, 
and bursting at an altitude of about 5°. One ball, showing a green 
light, was mistaken fora vessel’s side-light ; brilliant lightning to the 
south-west. Captain Bowers, American bark ‘ Hannah McLoon,’ 
encountered a severe electric storm Feb. 27, 1887, latitude 37° 17’ 
north, longitude 73° 56’ west, during a stormy gale from the south- 
west ; all points and all wire rigging brilliantly illumined ; fire-balls 
flying in the air. Captain Mitchell, British steamship ‘ Mentmore,’ 
experienced a succession of terrific hurricanes from west-north-west 
during a voyage from Liverpool to Baltimore. Jan. 28, 1885, at 
2.30 A.M., a ball of St. Elmo’s fire fell between the bridge and fore- 
mast, and afterwards played upon the foremast and gaff. This 
ball of fire was so bright that for a time it blinded the officer on 
watch. Captain McKinnon, British brig ‘ Nellie Crosby,’ encoun- 
tered a remarkably severe electric storm Nov. 30, 1886, off Minot’s 
Ledge light, Massachusetts, with terrific thunder and_ blinding 
lightning. A ball burst between the masts, completely blinding all 
on board; heavy rain; sea full of phosphorescence. Captain 
Sparks, American bark ‘ John H. Pierson,’ reports witnessing an 
unusual phenomenon during a hurricane, Aug. 25, 1886, between 
the hours of 9 and rr P.M. The sky was completely overcast, the 
weather dark and gloomy, and rain falling heavily. In the northern 
horizon, balls of fire were seen to shoot upwards, reaching an eleva- 
tion of at least 30°, and covering a horizontal angle of at least 20°. 
The display continued at frequent intervals during the time men- 
tioned. Captain Bodden, British schooner ‘ Clara L. Dyer,’ reports 
that on Sept. 20, 1887, when in the Gulf of Mexico, about two 
hundred miles south by east from South Pass, had very heavy rain- 
squalls with thunder and lightning. The effect of the lightning was 
very peculiar, as it seemed to issue from the waves instead of from 
the heavens; thought at first it was due to the phosphorescence of 
the water, but the flashes seemed too plainly marked for that. 


EVERETT HAYDEN. 
U.S. Hydrographic Office, Feb. 20. 
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BOOK-NOTES. 


— Who are the anarchists ? What is their 
doctrine? Why would they overthrow so- 
ciety and government, and what do they wish 
to substitute?—these are questions fre- 
quently asked by thoughtful citizens. An 
article by Z. L. White, in the March number 
_of The American Magazine, will answer 
such inquiries, and show the depth and viru- 
lence of the disease of which the Haymarket 
murders were only a symptom. 


—We have received an extract from 
Alden’s ‘Manifold Cyclopedia.’ The pub- 
lication is intended to be a cheap cyclopedia 
anda dictionary of the English language. As 
it draws from trustworthy sources, it is re- 
liable, and the print and the illustrations are 
good, considering the marvellously low price 
of fifty cents per volume. 


—T. Y. Crowell & Co. will publish next 
month ‘Taxation in American States and 
Cities,’ by Prof. Richard T. Ely of Johns 
Hopkins University, a member of the Mary- 
land Tax Commission. 


— Henry-Holt & Co. have just issued, in a 
handsome volume, ‘The Life of Thomas 
Hopkins Gallaudet,’ founder of deaf-mute 
instruction in America. The work is a very 
interesting one, and will have interest for 
others than the deaf and their friends. 


— Brentano’s ‘ New York City ’ will issue 
in a few days a book by Walter Hubbell, the 
successful exposer of modern Spiritualism, 
entitled ‘The Great Amherst Mystery,’ 
which the author claims is a true narrative 
of actual experience with ghosts in a haunted 
house, which he entered intending to expose 
a fraud, and remained to take the notes 
which he has now made use of to startle and 
convince his readers. 


—J. B. Lippincott Co. will issue on March 
I, in connection with the Edinburgh pub- 
lishers, the first volume of a new edition of 
«Chambers’s Encyclopedia,’ to be complet- 
ed in ten volumes, following one another at 
short intervals. The maps will be increased 
in number, and a special set for the United 
States introduced. In lighter literature they 
are preparing ‘ Stanley’s Expedition for the 
Relief of Emin Pacha;’ ‘Half-Hours with 
the Best Foreign Authors,’ in four volumes, 
arranged by Charles Morris; and the sixth 
and seventh volumes of Furness’s var-zorum 
edition of Shakspeare, devoted to ‘ The Mer- 
chant of Venice.’ 


— An English edition of Babyhood will be 
begun with the April (1888) number, the 
magazine being issued simultaneously in 
London and New York. 


— P. Blakiston, Son, & Co., medical and 
scientific publishers, booksellers, and import- 
ers, 1012 Walnut Street, Philadelphia, pub- 
lished Feb. 24 the sixth edition of ‘ Memo- 
randa on Poisons and their Antidotes,’ by the 
late Dr. Thomas Hawkes Tanner, revised by 
Dr. Henry Liffmann, the medico-legal expert 
of Philadelphia. They have also just pub- 
lished ‘ Practical Physiology, including Chem- 
ical and Experimental Physiology,’ by Prof. 
William Sterling of Owens College, Man- 


Za 
= tl 
a 
= 0 
= g 
= a. 
Gp = = 
ee Ss 3 
(Ca) = o 
ke 2 o 
+ we mx 
> 
~~] i S 
a = 5 
ae ; ey 
e a 
m= 8 > 
trees) ae) ie eh 
4 mo A ote 
=z ~< S = 
ey ae eae 
— a = 
= 
O = 
ey a 
~ oO 
an} 
a = 
= as 


«GATZZNd AHL: 


Sa dQ ay) S77 a 


chester, illustrated with one hundred and 
forty-two wood-engravings. 

— The March volumes of Ticknor’s Paper 
Series are as follows: ‘ Adventures of a 
Widow,’ by Edgar Fawcett; and ‘Indian 
Summer,’ by William D. Howells. 

— Dr. H. C. McCook’s charming book on 
insect-life, ‘Tenants of an Old Farm,’ having 
been through several editions here in the 
hands of Fords, Howard, & Hulbert of New 
York, has now been brought out in England 
by Hodder & Stoughton, with an introduc- 
tion by Sir John Lubbock, the distinguished 
entomologist. 


Proceedings of Societies. 


Anthropological Society, Washington. 


feb. 21. —J. Curtin, Myths and Folk-Tales 
of Ireland. 


Biological Society, Washington. 

feb, 25. — Robert T. Hill, The South-west- 
ern Termination of the Atlantic Timber Belt ; 
F. W. True, Changes in the Catalogues of 
North American Mammals since 1879; T. H. 
Bean, Distribution and some Characters of our 
Salmonide ; Cooper Curtice, Some Early Stages 
in the Life-History of Taria pectinata. 


Science Club, Lawrence, Kan. 


Feb. 24. —V. L. Kellogg, Clays and Kaolin- 
ite; Notes on Bacteria in Potable Water ; 
W.S. Franklin, The Axioms of Geometry. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth -  - 


Half Morocco - 


50 cents. 


75 cents. 


or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczezce is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently practical for 
self-instruction: (z.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) 10 cts. each; No, 7 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


Vola uk S. R. Wincue tr & Co., 185 Wabash Ave., 
p " Chicago, publish the Haxdbook of Volapik, 
by Chas. E. Sprague, $1.00, and an A éridged Grammar 
of Volapik. by Prof. Kerckhoffs, adapted to the use of 
English-speaking people by Karl Dornbusch. 20 cents. 
Mailed on receipt of price. 
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UNEQUALLED for CEMENTING et, 
wood, Ay china, paper, leather, &c. Always RF prar, 


ready for use, Pronounced strongest glue known, 
AIS MADE BY THEJASiio' RED ALS. | 
Russia Cement Co. ,simpic2vckianps Cea 


These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and “Depart- 
ment Buildings, by the Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano Co., and by 
thousands of first-class manufacturers and mechan- 
ics throughout the world, for all kinds of fine work. 
Pronounced STRONGEST ADHESIVE KNOWN. 


Sold in tin cans for mechanics and amateurs, and | 
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FRIDAY, MARCH og, 1888. 


THE ADDRESS OF Maj. J. W. Powell on evolution in civilized 
man, delivered before the Anthropological Society of Washington 
on Tuesday evening, a full abstract of which is given in our Wash- 
ington letter, will be found interesting and important. It will be 
seen that Major Powell rejects the doctrines of evolution as applied 
to the development of civilized man by the Spencerian school of 
philosophers. He presents his argument in his usual lucid and 
forcible manner, and illustrates each point copiously. This address 
is more popular in its character than either of Major Powell’s pre- 
vious papers on the same subject, but as a scientific discussion 
of an important scientific question, it is, in our estimation, the best 
of the series. 


THE LATEST REPORTS received by the Hydrographic Office 
about the logs of the great raft abandoned south of Nantucket 
about two and one-half months ago, prove, that, though they are 
now widely separated, their general drift has been in an east-south- 
east direction, the logs being found a little to the southward of this 
line. That they were not carried more to the northward and east- 
ward by the Gulf Stream, as would be expected, was probably due 
to the strong north-west winds which prevailed during the latter 
part of December and the first part of January. Fortunately, no 
vessel has been disabled by collision with them, although the Ger- 
man bark ‘Bremen,’ which was in company with the logs for five 
days, in latitude 39° north, longitude 62° west, had her sheathing 
torn and rudder injured. 


THE NEW YORK ACADEMY OF SCIENCES was organized in 1817 
as the Lyceum of Natural History. It is fourth in point of age 
among American scientific societies. The name and constitution 
were changed in 1876. ‘The Annals,’ begun in 1824, have been 
distributed in all lands, and have given world-wide reputation to 
the society. The Transactions, begun in 1881, givea record of the 
meetings, papers, and discussions, are published in monthly or bi- 
monthly numbers, and make an octavo volume each year. The 
library now numbers over eight thousand titles, and is especially 
rich in sets of the publications of foreign societies. It is now on 
deposit in the Library Building of Columbia College, and is accessi- 
ble to the public from 8 A.M. to ro P.M. every day of the year except 
Sundays. The cabinet was destroyed by fire in 1866. Previous to 
that date it was the principal collection in the city, and did a noble 
work. The academy has long looked forward to the time when it 
could secure a building of its own, such as the corresponding 
societies in Boston and Philadelphia have long enjoyed. It is not 
to the credit of New York that its oldest scientific organization, 
after nearly three-quarters of a century of steady and persever- 
ing activity, should be still unprovided with a building, while 
many other cities can show noble monuments of scientific interest 
and public spirit. Why should not the recent meeting of the 
American Association in this city be permanently commemorated 
by the erection of a fire-proof building for the accommodation of 
the academy, or perhaps of several other societies under the same 
roof, —a building which should be at once a benefit and an honor 
to the metropolis of America? The interest of the community has 
been aroused and quickened in the direction of science by the meet- 
ing of the association, and the Academy of Sciences would now 
invite the citizens of New York to take a greater interest in its 
work. 


THE NATIONAL ELECTRIC LIGHT CONVENTION, 


THE National Electric Light Association met in Pittsburgh on 
Feb. 21, and continued in session for three days. The association 
is mainly made up of representatives of the various arc lighting 
companies and of the alternating system of incandescent lighting. 
As Pittsburgh is the headquarters of the Westinghouse Company, 
and as the Westinghouse Company practically represents just at 
present the alternating system of electrical distribution, the investi- 
gation and discussion of the system occupied a considerable part of 
the time of the convention, although a couple of papers were read 
on underground electrical conductors, and other subjects were dis- 
cussed which will be mentioned below. 

The most important paper was by Mr. T. C. Smith, the title be- 
ing ‘ The Distribution of Electricity by Alternating Currents.’ The 
alternating system, briefly, consists in distributing the alternating 
currents at high potential, reducing to the low potential necessary 
for safety and for the running of incandescent lamps, by means of 
‘transformers,’ —that is, induction-coils working backward, — 
changing high-potential to low-potential currents. Mr. Smith’s 
paper gave the practical experience he had gained in working with 
the system, and very frankly told some of the difficulties he had 
met. With regard to the best way of running the circuits, he says, 
“« The general question as to whether it is better to use separate cir- 
cuits for separate machines, or to couple them into a general set of 
‘bus’ wires and distribute from them, is too large to be lightly de- 
cided ; as also is the question as to whetherit is best to run separate 
circuits for separate districts, or to run intoa general system of 
high-pressure mains outside of the station, feeding into these mains 
at different points, and again distributing from them. . There 
seems to be no doubt that in underground systems the network of 
high-pressure mains would be best, but for over-head work we have 
adopted the system of separate circuits from separate dynamos. 

I now come to the question of the placing of the converters ; 
and for this I think that you may safely lay down the general rule, 
that, wherever you are simply carrying current, do it at a high 
potential, and keep your low pressure for purely local distribution, 
With proper precautions, I do not see that there is any real danger 
in carrying the high-pressure wires into and through the building. 

. We started in with the idea that it was better, in cases where 
we had from the number of lights in a building to use more than 
one converter, to bank them ; that is to say, connect all the prima- 
ries and all the secondaries in parallel, . but two or three pe- 
culiar experiences have led us to change our plans, and never to do 
so if it can be easily avoided.” 

Following Mr. Smith’s paper was one by Mr. Shallenberger, on 
“The Energy of Alternating Currents.’ The first part of this 
paper was a description of the ordinary and well-known phenome- 
na of alternating currents: they have been sufficiently described in 
a former paper in this journal. The following, however, is sug- 
gestive: “The question naturally arises, What effect does this new 
element of self-induction have onthe possibilities of practical meas- 
urements of alternating currents for commercial work ?”” The two 
cases in which the effect is negligible are, Ist, the measurement of 
the current through an incandescent lamp; and, 2d, the current 
supplied to lamps through converters with cores far below satura- 
tion, and carrying a fair proportion of their full normal load. 
“There is a third case, however, which arises in practice, in which 
central station instruments give a somewhat false notion of the 
actual energy transformed to the circuits; and this is the one in 
which a large number of converters are connected to the primary 
circuit, but with the secondaries open.” In this case we may have 
no energy transformed, “ while at the same time a considerable 
reading might be shown on the current instruments.” 

Now, I have quoted from these papers principally because I wish 


1 Abstract of paper on alternating current motors, Sczence, Feb. 24, 1888. 
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to point out some disadvantages of the alternating system. The 
advantages of the system, as allowing the distribution of incan- 
descent lights over extended areas, are so well known, that it is no 
more than fair that the drawbacks should be recognized, as it is by 
‘the honest investigation of every side of a case that science and 
industries advance. It was pointed out in the paper on motors re- 
ferred to above, that the energy, being transformed, which is equal 
to CE, the product of the electro-motive force by the current, could 
be changed in two ways: supposing Z is constant, we can either 
change the absolute value of C, or we change the position of its 
maximum with respect to the maximum of Z. Now, if the former 
was what actually occurred, as we decreased the work being done, 
— turned outa number of lamps, for instance, — we would decrease 
the current; and the heating of the line wire, equal approximately 
to C2 R, would decrease in a still greater proportion. But this is 
2 
not what really occurs. We have onlya partial decrease of current, 
the total decrease being partly made up by a shift of the position 
of the curve representing C. It was pointed out that this was a 
disadvantage, as the heating of the line was independent of the 
posttzon of the current curve, depending simply on its value. 
There is another disadvantage in this, which was not mentioned in 
the paper referred to. A dynamo cannot carry more than a certain 
current, corresponding to its maximum capacity. Now, if there 
were absolutely no change in the va/we of the current from full load 
to no load, it would mean that all of the dynamos in the station 
would have to be run all the time; for, if we distributed the cur- 
rent among a few of them, they would rapidly heat and burn out. 
It is evident that this state of affairs would be most uneconomical, 
since the absolute number of horse-power lost in each machine 
varies very little with the load, and, besides these losses, we have 
the depreciation and wear on the machinery. Of course, the en- 
gines, supposing there were no lamps being burned, would be doing 
very little work, running uneconomically. In practice we do not 
have this state of affairs: the current does decrease in value as 
lamps are turned out in the secondary circuits, but it does not de- 
crease proportionally to the lamps turned out, and we must run 
more dynamos than are necessary to supply the energy required in 
the lamps; and this at a reduced load, and therefore at a low effi- 
ciency. There are a number of interesting points that might be 
brought out here, but until I have calculated the results of some 
experiments, and have from them some reliable data as to the mag- 
nitude of the different effects, I will not push the matter further. 

From Mr. Smith’s paper it would seem that the Westinghouse 
Company have found it best to run the converters separately ; that 
is, not to join a number of them in parallel. Now, the objections 
to this are, Ist, that it does not allow the converting system to take 
advantage of the law of averages; and, 2d, that as each converter 
is only working for a limited time on full load, and as the efficiency 
on partial loads is not great, the total efficiency is much reduced. 
As for the first, it is well known that if the total number of lamps 
in a certain district is, say, 2,000, the maximum capacity of the 
station required to supply them by a direct system will be very much 
less, say, 1,000 lamps; this, of course, because all the houses in the 
district will never have all of their lamps burning at once. If, how- 
ever, we wish to supply them by converters, using a converter in 
each house, the capacity of our converters would have to be 2,000 
lamps, since any one house might have all the lamps burning on 
some special occasion. If we calculate the amount of gas we could 
burn in a month, supposing each jet were burning all the time, and 
compare with the amount we actually do burn, we will find that we 
use, perhaps, one-twentieth part of the maximum capacity of our 
lights. Now, a converter working at an average of one-twentieth 
of its capacity is not an especially economical machine. 

The above considerations must interfere with the economy of the 
alternating system; still it must be remembered that the system 
is already successful in so many cases, that, in spite of these draw- 
backs, the field before it is immense. In Mr. Smith’s paper it is 
especially gratifying to notice how the system has been improved, 
and is still being improved. 

Mr. W. L. Church read a paper on ‘Independent Engines for 
Incandescent Electric-Light Stations,’ in which he pointed out, that, 
when the amount of energy required from an electric-lighting sta- 
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tion varies within wide limits, it is better to have a number of small 
engines to drive the dynamos than one large engine. The reason 
evidently is, that while a large slow-speed engine is more econom- 
ical than high-speed engines of smaller size, when both are working 
at a maximum efficiency, yet our single iarge engine would only be 
working at full load for a small part of the day, while the rest of 
the time it would be doing only a small part of its possible work, 
and its efficiency would be low. With a number of small engines, 
on the other hand, when our load decreases, we can shut off 
some of the engines and dynamos, keeping those that are left up to 
very nearly their maximum efficiency. Another point in favor of 
the small engines is, that they may be belted directly to the dyna- 
mos, thus avoiding the loss in the countershafting used with the 
large machine, —a loss that might amount to twenty per cent. 

Among the other papers read was a very valuable one on electric 
motors by Dr. G. A. Liebig; while there were a number of others, 
all of considerable technical interest. 

Pres. J. F. Morrison having declined a re-election, Mr. S. A. 
Duncan of Pittsburgh was unanimously elected president of the 
association. 

Taken altogether, the meeting was the most important, both as 
regards attendance and the papers read, that the association has 
yet held. 
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Evolution in Civilized Man. 


THE annual meeting of the Anthropological Society was held on 
Tuesday evening, March 6. Maj. J. W. Powell, the retiring presi- 
dent of the society, occupied the evening by reading a paper, the 
sixth of a series on the same subject, on the evolution of man. 

In the opening portions of his address, Major Powell explained 
the doctrine of evolution as taught in the philosophy of Darwin 
and embodied in the phrases ‘the survival of the fittest in the 
struggle for existence’ and ‘natural selection.’ ‘“ Nature,” he 
said, “ gives more lives than she can support: there are more in- 
dividuals requiring nourishment than there is food. Only those 
live that obtain sufficient nutriment, and only those live that find a 
habitat. Of the multitude of germs, some perish on the rocks, 
some languish in the darkness, some are drowned in the waters, 
and some are devoured by other living beings. A few live because 
they fall not upon the rocks, but are implanted in the soils ; because 
they are not buried in the darkness, but are bathed in the sunlight ; 
because they are not overwhelmed by deep waters, but are nour- 
ished by gentle rains; or because they are not devoured by the 
hungry, but dwell among the living. A few live because they are 
the favorites of surrounding circumstances. In the more stately 
phrase of the philosophy of evolution, they are ‘adapted to the 
environment.’ Evolution, or progress in life, is accomplished 
among animals or plants by killing the weaker, — the less favored, 
—and by saving the stronger and more favored. Many must be 
killed because there are too many, and so the best only are pre- 
served. Those a little above the average are saved, and this is 
called ‘natural selection.’ But this general statement must be fol- 
lowed a little further, that its deeper significance may be grasped.” 

Major Powell then illustrated the operation of the law of evolution 
by showing the infinite variety of conditions presented by the earth 
as the home of living beings, some of the ways. in which compe- 
tition for life is carried on, and the manner in which plants become 
more perfect, and animals advanced. ‘The endeavor has been 
made,” he said, ‘to show what the struggle for existence means, 
and the part which competition plays in biotic evolution. Compe- 
tition among plants and animals is fierce, merciless, and deadly ; 
out of competition fear and pain are born; out of competition come 
anger and hatred and ferocity. But it must not be forgotten that 
from this same competition there arise things more beautiful and 
lovely, — the wing of a butterfly, the plumage of the bird, and the 
fur of the beast ; the hum of the honey-bee, the song of the night- 
ingale, and the chatter of the squirrel. So goodand evil dwell to- 
gether.” 
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Having thus characterized that competition which obtains 
among the plants and lower animals in the struggle for life, Major 
Powell continued, “It is proposed to characterize the competition 
which exists in the higher civilization between man and man, and to 
show in what respect it may be like, and in what respect it may be 
different from, biotic, which exists in the lower orders of creation ; 
and for this purpose the savage and barbaric tribes of men will be 
neglected. Nor will the nations of early civilization be considered, 
but only mankind as he has obtained the highest civilization at the 
present time. 

“Tn civilization, man does not compete with plants for existence. 
Thorns cannot drive him from fruits, husks cannot hide nutritious 
‘seeds from his eye, shells cannot defend sweet nuts from his grasp ; 
but he speedily destroys from the face of the earth the plants which 
are not of the highest value for his purpose, and he plants those 
that are of value, and multiplies them in a marvellous manner, and 
by skilled culture he steadily improves their character, making the 
“sweet sweeter, the rich richer, and the abundant more abundant. 

“In the higher civilization, man does not compete with the beast 
for existence. There are no howling wolves or bears on our farms, 
there are no lions or tigers in civilized lands, and there are no ser- 
pents in our cities. All these dwell where civilization has not yet 
‘conquered its way. Civilized man has domesticated the animal: 
he hives the bee for its honey, he coops the bird for its eggs, he 
pastures the cow for her milk, and he stables the horse that his boy 
may ride on its back. 

“Tn the highest civilization, the world is not crowded with human 
beings beyond their ability to procure sustentation; for, if some 
hunger, it is not because of the lack of the world’s food, but because 
of the imperfect distribution of that food to all. Men are not 
crowded against plants, men are not crowded against beasts, and 
men are not crowded against one another. The land is yet broad 
enough for all. The valleys are not all filled, the hillsides are not 
all covered. The portion of the earth that is actually cultivated 
and utilized to supply the wants of man is very small: it compares 
with all the land as a garden to a plain, an orchard to a forest, a 
meadow to a prairie. Nature is prodigal of her gifts. The sweet 
air, as it sweeps from zone to zone, is more than enough to fan 
every cheek ; the pure water that falls from the heavens and re- 
freshes the earth, and is again carried to the heavens on chariots of 
light, is more than enough to refresh all mankind ; the bounteous 
‘earth, spread out in great continents, is more than enough to fur- 
nish every man a home; and the illimitable sea has wealth for man 
that yet has not been touched. Thus it is that in human evolution 
over-population is not a factor, as it is in biotic evolution. 

“Tn the highest civilization, man does not compete with man in 
the struggle for existence, and thus human competition is not biotic 
‘competition. In biotic evolution the wolf devours the fawn; but 
on the average he devours the weakest fawn, and the strongest 
fawn lives to beget a fleeter race of stags; and the evolution of 
stag-life is accomplished by such means. But when the highway- 
man waylays the traveller, and there is a struggle for existence 
which ends in a murder, no step in human evolution is accomplished 
thereby. 

“ Again: in the higher civilization, man does not compete with 
man in the direct struggle for the means of existence as does the 
brute. In the struggle for subsistence, one ox gores another to 
drive him froma blade of grass, one wolf rends another to drive 
him from a bone. Among the animals the struggle for the means 
of existence is direct, rapacious, and cruel; but in civilized society 
man shares with his fellow-man: the poor and the unfortunate are 
fed at the table of charity. A maimed beast is driven from the 
rib, but men and women will vie with one another to serve a 
maimed man; and one of the highest aspirations of civilized 
society is to dispense generous hospitality. 

“ Vestiges of brutal competition still exist in the highest civiliza- 
tion, but they are called crimes ; and, to prevent this struggle for ex- 
istence, penal codes are enacted, prisons are built, and gallowses are 
erected. Competition in the struggle for existence is the agency by 
which progress is secured in plant and animal life, but competition 
in the struggle for existence among men is crzme most degrading. 
Brute struggles with brute for life, and in the eons of time this 
struggle has wrought that marvellous transformation which we call 
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the evolution of animals; but man struggles with man for existence, 
and murder runs riot : no step in human progress is made. 

“That struggle for existence between man and man which we 
have considered and called crime is a struggle of one individual 
with another. But there is an organized struggle of bodies of men 
with bodies of men, which is not characterized as murder, but is 
designated as warfare. Here, then, we have man struggling with 
man on a large scale, and here it is where some of our modern 
writers on evolution discover the natural law of selection, —‘ the 
survival of the fittest in the struggle for existence.’ The strongest 
army survives in the grand average of the wars of the world. 

“When armies are organized in modern civilization, the very 
strongest and best are selected, and the soldiers of the world are 
gathered from their homes in the prime of manhood and in lusty 
health. If there is one deformed, if there is one maimed, if there 
is one weaker of intellect, he is left at home to continue the stock, 
while the strong and the courageous are selected to be destroyed. 
In organized warfare the processes of natural selection are reversed: 
the fittest to live are killed, the fittest to die are preserved; and in 
the grand average the weak, physically, mentally, and morally, are 
selected to become the propagators of the race.” 

After illustrating this point at some length, Major Powell said 
that it must now be shown what man has done with this law of 
evolution. 

‘« A river has a precipice in its course, and where the water falls 
there is danger to man. The Indian, drifting in his canoe too near 
to the brink, is carried over the cataract, and his bones are left to 
bleach upon the rocks below. But at the same place the civilized 
man finds a power, and about the cataract he builds a city, and 
with the cataract he runs his mills and factories, and that which 
was a power of destruction to the savage is a beneficent agent in 
civilization. 

“Two summers ago a young friend of mine, with two comrades, 
was sailing a boat on Yellowstone Lake. As he neared the shore, 
a little cloud spread overhead; then something happened that the 
members of the party knew not, for it came as an instant flash. 
Some time after the flash of unconsciousness, my friend, who was’ 
the leader of the party and the captain of the boat, opened his eyes 
once more to the light of day, and the sail of his little boat was all 
ablaze, and the mast was on fire, and a hole had been pierced in 
the bottom of his boat, and the waters of the lake were boiling up 
to fill it, and the gunwales of the boat were sinking down to the 
water’s edge, and before him in the boat were two prostrate forms, 
— one paralyzed by the lightning-stroke, and the other dead from 
the lightning-stroke, — and he himself had his right arm seared by 
the terrible bolt ; and the boat sank, but in shallow water; and the 
living struggled out to land, and the maimed buried the dead on 
the shores of the lake in the land of the beautiful. How terrible is 
the lightning-stroke! I had another friend whose daughter was 
stricken with dire disease, and the wife and mother started with the 
invalid daughter to go beyond the seas, hoping that the mild breezes 
of the Mediterranean might waft the balm of healing to the loved 
one while she dwelt on Italian shores; but as the loved ones sailed 
away, and were lost behind the curve of the world, a great fear 
came over the heart of my friend that his loved daughter would not 
live to reach the farther land. Day by day the fear grew ; but one 
day a flash of lightning came from beyond the sea through the 
ocean depths, and brought him a message of their safety. So the 
genius of man has transformed the very lightning of destruction 
into a messenger of love and joy. 

“Tt is in the same manner that the genius of man has trans- 
formed this brutal, this cruel law of evolution into a beneficent 
agency for his own improvement ; and to explain this is our delight- 
ful task. 

“From the dawn of human culture in savagery, to the mid-day of 
culture in civilization, human genius has been producing many in- 
ventions for many purposes, and the good have given place to the 
better, and the better have yielded to the best. 

“A sheep gathers the grass with his teeth, the ox with his tongue, 
and the horse with his lips; and teeth, tongues, and lips are modi- 
fied and developed as these animals struggle for existence. But 
the savage, just a little higher than the brute, walks through nat- 
ural meadows, and, with a stick in one hand, beats the grain from 
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the stalks of grass into a basket held in the other; then, to sepa- 
rate the grain from the chaff, he tosses it en a tray, that the passing 
breeze may cleanse it; then the grain is roasted, and ground be- 
tween stones, one lying on the ground, and another held in the 
hands, —two mealing-stones; and the flour is spread on a stone, 
and baked into a cake on the coals. So stick and basket and tray 
and mealing-stones and baking-stone are the implements and de- 
vices for gathering and preparing the cereal food of the savage. 
Then man invents a reaping-hook, then a grain-cradle, then a 
reaper; and in the process of invention from the sickle to the 
reaper, What a multitude of inventions are developed! Along this 
course how many tools, implements, and machines become obsolete 
and useless, that the one great reaper may remain! Here it is that 
we have ‘ the survival of the fittest in the struggle for existence ;’ 
and man, by his genius, transfers this struggle from himself to the 
work of his hands. The way from basket-reaping to power-reaping 
is long, but all the steps that way have been taken in the endeavor 
of mankind to secure greater happiness.” 

Major Powell also illustrated the evolution of the power-thresher 
from the flail, of the most improved winnowing-machine from the 
fanning-tray, of the steam or water power flouring-mill from the 
mealing-stones, etc. 

“The sheep, the ox, and the horse make their struggle for exist- 
ence with teeth, tongue, and lips ; but mankind has passed beyond 
the stage where he must struggle for existence, into that condition 
where he endeavors to secure greater happiness. ‘Tongue, teeth, 
and lips are no longer developed along the line of animal evolution ; 
but human evolution is established by the development of human 
arts, and this struggle for existence is transferred to painless ob- 
jects.” 

This truth was further illustrated by describing the evolution of 
the chronometer from the clepsydra and the hour-glass, and of the 
ocean steamship from the raft. 

“ Among bi-sexual animals, one of the agencies of evolution is 
sexual selection. Brutes fight with one another for mates, and in 
the grand aggregate the weaker are killed, and the stronger are 
preserved to perpetuate their kind ; and various devices are gradu- 
ally developed for attracting and winning mates, and the forms, 
colors, and habits of animals are modified thereby. But even in 
savagery this battle for sexual love is largely avoided, and, that 
peace may be preserved, marriage institutions are established. It 
seems at first that men in groups agree to marry women in groups. 
A group of men holding a group of women in common, defend one 
another’s rights from violation from without, and live together in 
peace. On this plan there supervenes another system of institu- 
tions for marriage, where a group of men are destined to become 
husbands of a group of women in severalty, and the selections are 
not made by the parties themselves, but by the elders; that is, 
where marriage is by legal appointment within prescribed groups. 
Thus marriage institutions change from age to age, and from state 
of culture to state of culture, until the highest civilization is reached, 
where the man marries the woman of his choice on the sole condi- 
tion that he is the man of her choice, and where the man must have 
but one wife, and the woman but one husband, and the twain are 
one in love, in purpose, and in law. But in the course of this evo- 
lution of marriage institutions, how many customs have obtained, 
how many agreements have been made, how many laws have been 
enacted! And along the entire course of the history of marriage 
institutions, customs and laws have disappeared, that new and bet- 
ter customs and laws might take their places; and the struggle for 
mates existing among the lower animals has been replaced by the 
endeavor to secure peace and happiness in human society. Thus 
man has transferred the struggle for existence from himself to his 
institutions. The marriage ceremony of the beast with his mate is 
a battle with a rival: the marriage of a man with his mate is a 
festival of kindreds and friends. And wherever any vestige of the 
beastly struggle remains in human society, there crime is committed, 
and the course of human evolution is checked. The way from com- 
munal marriage to monogamy and personal choice is very long, but 
every step in it has been taken by man in his endeavor to secure 
greater happiness.” 

The evolution of institutions was further shown by the establish- 
ment of authority, the history of which was traced from the elder- 
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right through the right of the noble, by constant and long endeayor, 
into the right of the representative. 

“Comparing animals with men, among the brutes rights and du- 
ties are distributed by hoofs and claws and horns and fangs, and 
by all brutal powers; but among men rights and duties are dis- 
tributed by institutions. 

“In this brief review of the growth of institutions, it is observed 
that forms of government are ever changing, that the constitution 
of the State is ever changing, and that the laws are ever chan- 
ging. As these changes proceed, better institutions are selected by 
men; and thusis secured a ‘survival of the fittest in the struggle 
for existence’ among institutions. In civilization man does not 
struggle with man for existence; but by the invention of institu- 
tions he emancipates himself from the reign of terror inherent in 
brutal competition, and transfers the struggle from himself to the 
institutions of his creation. 

“All of this statement may be summarized in this manner: man 
does not compete with plants and animals for existence, for he 
emancipates himself from that struggle by the invention of arts; 
and, again, man does not compete with his fellow-man for exist- 
ence, for he emancipates himself from that brutal struggle by the 
invention of institutions. Animal evolution arises out of the strug- 
gle for existence ; human evolution arises out of the endeavor to 
secure happiness: it is a conscious effort for improvement in con- 
dition. 

“ But arts and institutions alone have not secured the evolution 
of mankind, for they have been powerfully aided by two other classes 
of human invention, — namely, linguistics and opinions, — and the 
part which they have taken must be mentioned.” 

Major Powell then showed that the same struggle for existence, 
and the same survival of the fittest by human selection, which have 
been found among inventions, and again among institutions, may 
be discovered among languages and linguistic methods and devices. 
“By human endeavor, man has created speech, by which he may 
express his thoughts. And out of this endeavor, in all lands and in 
all time, the unorganized languages of savages have been developed 
into the languages of modern civilization ; and all this progress, all 
this evolution, is by human endeavor; and init natural selection, as 
that term is understood in biology, has played no part. 

“ Along the course of human progress opinions have been chan- 
ging. The cruelty of nature in biotic evolution has been set forth. 
In this figure of speech, Nature is personified, and, if we still per- 
sonify Nature, to the savage man Nature was ever a deceiver and a 
cheat. 

“Nature tells the savage that the earth is flat, over which the sky 
is arched as a solid dome; then Nature tells the savage that the 
sun travels over the flat earth, and under the sky of ice, by day 
from east to west, and returns again in a cave by night from west 
to east; then Nature tells the savage that the rain comes from the 
melting of the ice of the sky. Many, strange, foolish, and false are the 
stories that Nature tells to the untutoredsavage. Nature is the Gul- 
liver of Gullivers, the Munchausen of Munchausens. Nature teaches 
men to believe in wizards and in ghosts. Nature fills the human 
mind with foolish superstitions and horrible beliefs. The opinions of 
the natural man fill him with many fears, give him many pains, and 
cause him to commit many crimes. Out of all these savage super— 
stitions, man has travelled along way into the light of science. And 
how shall the opinions of modern civilization be characterized ? 
And who can tell how the knowledge of the highest civilization 
transcends the knowledge of the lowest savagery? And so opin- 
ions have been changing, —old opinions have died, and new opin- 
ions have been born, — and philosophies have struggled for exist- 
ence as man has endeavored to learn; and with man forever the 
struggle to know has been the endeavor to secure happiness, for 
truth is good, and wisdom is joy. 

“ Attention has already been called to the fact that among the 
lowest forms of life there exists a marvellous rate of reproduction. 
As life advances, and plants and animals are developed, the powers 
of reproduction are curtailed, until man in the highest civilization, 
and in the highest culture of that civilization, is reached, when the 
rate of reproduction is at a minimum. In this state of culture the 
transfer of the struggle for existence from man to the works of his 
creation is completed. With this transfer there occurs another of 
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wonderful nature. The marvellous powers of reproduction are 
transferred from the body of man to the soul of man, and he multi- 
plies his intellectual creations at an amazing rate. Arts are multi- 
plied to secure the joys of life, institutions are multiplied to secure 
justice, linguistics are multiplied to secure mental communication, 
and multiplied truths are discovered, so that the body of science is 
expanding towards the infinite and towards the infinitesimal. 

“Among the lower animals the law of exercise is potent: the 
organ which is used is developed; disuse leads to weakness, decay, 
and ultimate loss. In human evolution the same method of prog- 
ress by exercise is discovered to be one of the important factors. 

“ Through the inventions of mankind his mind has been devel- 
oped. If we review the history of the human race, and fully compre- 
hend what mental effort has been put forth to invent the arts of 
civilization and all the arts that have passed away by being super- 
seded from age to age by better inventions, and fully grasp the 
mental efforts involved therein, we may comprehend that there is 
some good reason why the inventor of the electric light is superior 
to the inventor of the torch, why the inventor of the telegraph is 
superior to the inventor of the smoke-signal, why the inventor of 
the machine-shop is superior to the inventor of the flint-factory, 
why the inventor of the railroad is superior to the inventor of the 
dog-sled, why the inventor of the newspaper is superior to the in- 
ventor of a picture-writing on a bone. It has caused some exercise 
to bring about all the mental evolution which these differences im- 
plied.” 

This exercise of the human mind was further illustrated in the 
organization, and re-organization of States, the enactment of laws to 
take the places of those that have been repealed, and in the estab- 
lishment of courts. ‘‘ To invent and apply human institutions, the 
mind of man has been forever at work, and out of this exercise has 
come a share of the evolution of the human intellect. 

“Modern industries have been highly differentiated, or, the polit- 
ical economists would say, in modern industry there is great divis- 
ion of labor. By this division of labor men are made interdepend- 
ent. No man lives for himself, but every man lives for others. 

“When a man invents a new thresher, it is not that he may 
thresh his own grain, but that his neighbors may use it, that all the 
world may have it, and they, in return, may contribute to his hap- 
piness. If aman invents a new regulation or law, it is not that his 
own conduct may be regulated thereby, but that some injustice 
may be removed, or some justice be established, in the relations of 
the people of the State one to another. The farmer plants a field 
to raise wheat for his neighbors’ bread, the gardener plants the vine- 
yard to raise grapes for his neighbors’ wine, the lawyer pleads his 
neighbors’ cause, the physician gives nepenthe to his neighbors’ 
pain, the poet writes for his neighbors’ delight, the artist paints for 
his neighbors’ gallery, and the philosopher expounds for his neigh- 
bors’ instruction. 

“ All honest men are working for other men. If a man works 
exclusively for himself, he is a counterfeiter, or a forger, or a sneak- 
thief, or perchance a highwayman. All love of industry, all love of 
integrity, all love of kindred, all love of neighbor, all love of coun- 
try, and all love of humanity, is expressed in labor for others. For 
this service thus performed a right to a reward is required, and he 
for whom the service is performed has imposed upon him the duty 
to render the reward, and the service is rendered in the hope of the 
reward. Everywhere in civilized society men are thus working for 
others. Every man, in all the years of his labor, toils for his fel- 
low-man, and the practice is universal among all honest civilized 
men, and lasts from generation to generation ; and universal prac- 
tice is: gradually becoming crystallized into universal habit. One 
man is trying to make better houses for his neighbors, another man 
is trying to make better shoes for his neighbors, another man is 
trying to make better laws for his neighbors, and another man is 
trying to make better books for his neighbors. Every man is thus 
forever dwelling upon the welfare of his neighbors, and making his 
best endeavor for their good; and thus the habit grows from 
generation to generation, until at last some men forget that there 
is reward for service, and labor for their fellow-men because they 
love their fellow-men. 

“Tt has been seen that no man works for himself. The counter- 
part of this is that every man is dependent upon his fellow-man. 
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That he may have good and abundant food, he desires the welfare 
of the farmer; that he may have good clothing, he desires the wel- 
fare of the manufacturer; that his rights may be maintained, he 
desires the welfare of the statesman, the jurist, and the administra- 
tor; that he may have the truth, he desires the welfare of the 
author; that he may enjoy poetry, he desires the welfare of the 
poet; and that he may enjoy art, he desires the welfare of the ar- 
tist. It is thus that man is taught that he who loves the world loves 
himself, and he who hates the world hates himself. So it is that 
man toils for others and plans for their welfare, and others toil for 
him and plan for his welfare; so that every man’s good is bound 
up with every other man’s good, and every man’s evil is an evil to 
every other man. And as man forever desires the good of his 
neighbor for his own sake, from generation to generation the desire 
for his neighbor’s welfare for his own sake gradually becomes the 
desire for his neighbor’s welfare for his neighbor’s sake. Thus it 
is that selfishness is transformed into love, and justice and love are 
developed into the ethics of mankind. A part of the endeavor of 
mankind is governed by the principles of political economy, but the 
greater part is governed by the principles of philanthropy.” 

Major Powell then discussed competition among civilized men, 
which differs altogether from that competition which obtains among 
plants and animals. ‘It is a rivalry among men engaged in the 
same vocation to render a service to others that the reward may be 
received. Economic competition has or may have two factors, — 
emulation and antagonism. By emulation is meant the strife be- 
tween men for greater excellence, —to perform better service for 
their fellow-men. By antagonism is meant strife in which man en- 
deavors to injure his rival tha: he may himself succeed. Emulative 
competition results in human progress: antagonistic competition 
results in human retrogression.” 

The difference between these two kinds of competition was illus- 
trated by the strife of artists to make the best pictures, by the or- 
ganization of leagues or schools to instruct one another, and by 
such an appreciation of common interest in art as leads to great 
mutual help, and a comradeship that inspires to best endeavors. 
“Such generous emulation and all its products are in the line of 
human progress. But jealousies, unjust criticism, carping detrac- 
tion, and vile slander lead to no progress among mankind. Every 
success in art creates among laymen an appreciation and love of 
art in every way beneficial to the artist himself. The natural man, 
in his ignorance, spurns all works of art. It is the cultured man 
that loves art; and the culture which brings appreciation and love 
of art arises from the ethical training which works of art give. In 
art, demand does not create supply, but supply creates demand. It 
is thus that the broad-minded artist rejoices in the success of his 
brother?’ 

Further illustrations of emulative and antagonistic competition 
were drawn from the professional classes and from those engaged 
in agriculture. ‘ The clientage of the latter is large and indefinite. 
The farmer is not striving to serve his neighbor Jones, but to serve 
the world. The farmers, too, are of great number ; that is, there 
are many servants. For these reasons a farmer does not compete 
with his neighbor or with a number of specified or known persons, 
but his competition is with the whole body of farmers. For this 
reason, too, the spirit of antagonistic competition is never born: the 
competition of farmer with farmer is purely emulative.” 

These two kinds of competition were still further illustrated by 
the experience of the large body of people engaged in mining, man- 
ufacturing, and transporting industries. ‘‘ Among them is both 
emulative and antagonistic. To avoid the evils of the latter, each 
class of employers is gradually organizing corporations or trusts ; 
but by these, emulative competition is also avoided, for the man- 
agers of business enterprises no longer compete for business, but 
distribute business by convention. And in the same manner they 
repeal the law of competition in the labor market; they seek by 
convention to establish rates of wages. The employees in these 
same industries also compete with one another in two ways, — by 
striving to render their labor more efficient by skilled industry, 
and by offering to labor for smaller wages. The first method 
of competition is emulative, the second antagonistic. In all 
civilized society there is no competition so direful in its results, 
so degrading to mankind, as that which is produced among the 
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employees of these classes who compete for employment by 
cheapening labor, for it results in overwork which is brutalizing, 
and in want which is brutalizing; and the abolition of this form of 
competition is one of the great questions of the day. To avoid the 
evil, these people organize labor unions, but, while these destroy 
antagonistic competition, they also result in the destruction of 
emulative competition. The great problem in indtstrial society 
to-day is to preserve competition, and destroy antagonistic com- 
petition. The professional classes have already solved the problem 
for themselves, and they stand aloof and deplore the struggle; but 
they should learn this lesson from history: that, when wrongs 
arise in any class of society, those wrongs must ultimately be 
righted ; and, so long as they remain, the conflict must remain ; 
and when the solution comes not by methods of peace, it comes by 
war. 

“Injustice is a strange monster. Let any body of people come 
to see that injustice is done them in some particular, though it may 
be one which affects their welfare but to a limited degree: they 
dwell upon it, and discuss it, and paint its hideous form one to an- 
other, until the spectre of that injustice covers the heavens, and 
gradually to that injustice the people will attribute all their evils. 
If a body of laborers receive unjust reward for their toil, they will 
dwell upon this evil so long, so often, and kindle their passions to 
such a height, that they will at last attribute to the failure of 
receiving a modicum of reward for their toil all the evils of their 
own improvidence, all the evils of their own intemperance, all the 
evils of their own lust; and if fire and flood come, the very evils of 
unavoidable misfortune will be attributed to the injustice of unre- 
quited toil. Injustice is of such a nature that it must be destroyed 
by society, or it will destroy society. We dare not contemplate its 
existence with equanimity, for ‘behold, what a great fire a little 
matter kindleth!’” 

One of the most interesting illustrations of antagonistic com- 
petition given was that which exists in advertising. ‘‘ The honest 
system of advertising should be but a small announcement of the 
offer of goods for the information of those who desire to purchase, 
in such a manner that those who desire to purchase, may, by 
seeking, find. But in advertising as it now exists, exaggeration is 
piled on exaggeration, and falsehood is added to falsehood. The 
world is filled with monstrous lies, and they are thrust upon atten- 
tion by every possible means. The mails are filled with them. 
When a man opens his mail in the morning, the letter of his friend 
is buried among these advertising monstrosities. They are thrust 
under street-doors, and they are offered you as you walk the streets. 
When you read the morning and evening papers, they are spread 
before you with typographic display, they are placed among the 
items you desire to read, and they are given false headings, and 
they begin with decoy headings. They are posted upon walls, and 
on the fences, and on the sidewalks, and on bulletin boards, and 
the barns and housetops and the fences of all the land are covered 
with them, and they are nailed to the tree and painted on rocks. 
Thus it is that the whole civilized world is placarded with lies, and 
the moral atmosphere of the world wreaks with the foul breath of 
this monster of antagonistic competition.” 

In closing, Major Powell briefly reviewed the history of the land 
question in Great Britain, the conversion of the commons in Eng- 
land into the estates of nobles, until people learned that wanton ex- 
travagance of life is cured by elevating the poor to a higher condi- 
tion, where they speedily learn the principles of prudential repro- 
duction ; and to-day, in that land, statesmen and scholars are de- 
vising the means by which those great estates may still be distrib- 
uted among the poor. He also referred to the movements of 
wages among the laborers in Great Britain, their reduction to the 
lowest pittance on the plea in justification of the sanction of the im- 
mutable law of competition. Then there arose a philosophy which 
sought to ameliorate the condition of the poor people by charity. 
Still later a new philosophy arose, which taught that the wage- 
fund was limited, and was sufficient to supply only a limited num- 
ber of workers ; and so wages were reduced still lower, to be fol- 
lowed by strikes and riots, which threatened the beautiful isle with 
anarchy. “And now,” said Major Powell, ‘‘ another philosopher 
has arisen in the world, the great Herbert Spencer; and he has dis- 
covered another fundamental principle, a major premise, — that 
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human progress is by ‘ the survival of the fittest in the struggle for 
existence.’ That the fittest may survive, the unfit must die. Then 
let the poor fall into deeper degradation, then let the hungry starve, 
then let the unfortunate perish, then let the rich and the wise and 
the good and the strong live and flourish and propagate the race, 
then let the ignorant remain in his ignorance. He who does not 
seek for knowledge himself is not worthy to possess knowledge ; 
and the very children of the ignorant should remain untaught, that 
the sins of the fathers may be visited upon the children. Let your 
government cease to regulate industries, and, instead of carrying the 
mails, let them erect prisons; let governments discharge their state- 
employed teachers, and enlist more policemen. Such is the philoso- 
phy of Spencer and his adherents. And they establish journals to 
advocate these principles, and edit papers to advocate these princi- 
ples, and they have become the most active propagandists of the 
day; and the millions are shouting, ‘ Great is philosophy, and great 
are the prophets of philosophy.’ 

“Thus it is that fundamental principles, major propositions, are 
discovered to justify injustice, and yet forever man is endeavoring 
to establish justice. How this shall be done I know not; but I 
have such faith in my fellow-man, such towering faith in human 
endeavor, such boundless faith in the genius for invention among 
mankind, such illimitable faith in the love of justice that forever 
wells up in the human heart, that I swear by the eternal truth the 
problem shall be solved.” 


Density of the Earth. 


The following is an abstract of a paper read by Mr. G. W. Hill 
at the last meeting of the Mathematical Section of the Philosophi- 
cal Society : — 

The relation which, according to Boyle’s law, holds between the 
pressure and the density of the atmosphere or a gas under a 
uniform temperature, is so simple, that we are naturally curious 
to see the results of its application to the mass of the earth. The 
greater difficulty of the problem over that in which Laplace’s law 
of density is employed may recommend it to us as a mathemat- 
ical exercise. 

The differential equation, which is satisfied by the density, is 
readily obtained by uniting the general equation of hydrostatics 
with the partial differential equation which the potential function 
at interior points satisfies. By certain substitutions the question is 
reduced to the integration of a differential equation of the first order 
and the subsequent quadrature. Unfortunately the first operation 
cannot be executed in finite terms, but the application of mechani- 
cal quadratures to the equation is quite easy. The differential 
equation defines a system of plane curves readily constructed by 
drawing their tangents at points suitably distributed. These curves 
fall into three groups, of which one takes up the space to the right 
of the vertical axis of co-ordinates, and is the only one applicable 
to the physical question under consideration. 

A first illustration of the general theory is afforded by treating 
the density of the atmosphere considered as surrounding a spheri- 
cal earth, in which one does not neglect, as usual, the attraction of 
the atmosphere on itself. 

Passing to the problem afforded by the mass of the earth, the 
construction of a single one of the formerly mentioned group of 
planes, and the summing of a definite integral along its line, is seen 
to contain the solution of the whole matter. . 

A general table is then formed, from which we can obtain all 
the data needed for applying the general theory to any particular 
case. 

Assuming the surface density as 2.7, and the mean density as 
5.67, the density at the centre comes out 21.7, and at half the sur- 
face radius 9.4. 

If the mean density is more than fifteen-fourths the surface densi- 
ty, there is no solution. 

If the mean density is exactly three times that at the surface, the 
number of solutions is infinite. 

For the case of the earth considered above, there is only one solu- 
tion. 

Submarine Oil-Springs. 

The Hydrographic Office publishes upon the Pilot Chart for 

March some late information concerning submarine oil-springs on 
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the Pacific coast. The best known of these is off what is known as 
*Coal-Oil Point,’ about one and one-fourth miles west of Goleta, 
and ten miles west of Santa Barbara. Captain Van Helmes, of the 
American steamship ‘ Los Angeles,’ says that when a vessel passes 
through this region the smell of the oil is so strong as frequently to 
cause nausea among passengers and crew, and in certain spots the 
oil can be distinctly seen bubbling up on the surface. Captain 
Wallace, of the American steamship ‘ City of Chester,’ has also 
seen oil floating on the water to the north of Cape Mendocino, from 
three to five miles off shore, and thinks there is another spring 
there. Captain Plummer, of the American steamship ‘ Gipsy,’ says 
the belt of oil above Santa Barbara can be seen on the darkest 
night when sailing through it. Captain Goodall, of the Pacific 
Steamship Company, says of the region off Coal-Oil Point, that on 
a calm day the water is covered for miles with oil, bubbles of which 
can be seen rising to the surface and spreading over it. Although 
it does not seem to smooth the water like animal oil, yet, on a 
windy day, one can see a smooth slick of oil on the surface. This 
spot is so well known by shipmasters, that the smell of the oil is 
used as a guide in foggy weather, the petroleum smell being so 
strong that a captain can never mistake his position when off that 
point. Captain Goodall says, also, that he has noticed a small flow 
of oil from the bottom of the sea off Cojo Point, near Point Concep- 
tion, but there the amount of oil is very small. It cannot be seen 
bubbling from the bottom, but is often visible on the surface, the 
odor being very perceptible. 


HEALTH MATTERS. 
Scarlet-Fever. 


THE following striking instance, illustrating the communicability 
of scarlet-fever, is sent us by Dr. George E. Goodfellow of Tomb- 
stone, Arizona, in answer to the letter of inquiry sent by Sczence 
some months ago : — 

“JT came to Prescott, Arizona, in 1876. At that time I was in- 
formed by physicians residing there for a number of years, that, to 
their knowledge, no case of scarlet-fever ever had been known 
either in the town or surrounding country. Prescott is a pleasant 
little mountain town of central Arizona, and at that time had a popu- 
lation of about eighteen hundred, and had been then, and is now, 
considered to be unusually free from disease. The altitude is about 
5,800 feet. There was no sewerage system, nor was one needed. 
In this climate of the South-West, owing to the dryness of the 
atmosphere, excrementitious material desiccates so rapidly, and the 
residents are so unaccustomed to the vile odors of civilization, that 
they never have realized the necessity of supplying the pabulum of 
putrefaction, in the shape of water, to their sewage. There was 
not a foul-smelling outhouse in the town, save around the saloons 
and some restaurants ; and there, be it noted, noone lived; neither 
was any one there, taken sick in the epidemic, to be recounted. I 
speak-thus authoritatively of the condition of the village, for I was 
appointed health-officer, therefore knew the state of things. One 
more preliminary statement. Of the people living in Prescott and 
the encompassing neighborhood, almost all were considered as old 
residents; that is, they had emigrated to Arizona about 1862-64, 
mostly from the Pacific coast. There was comparatively little im- 
migration into the Territory from 1868 to 1876-77. By reason of 
this, the children imported from California left that State before the 
advent there extensively of scarlet-fever and kindred diseases, and 
were now grown to manhood and womanhood without ever having 
had any of the contagious diseases of childhood. Many of these, 
particularly the girls, were married and had children; and it was 
among these children that the disease which proved so fatal started, 
Whatever the differences of opinion concerning the first cases, which 
made their appearance in May or June, 1877, the nature and malig- 
nancy of the fever were soon conceded by even the most sceptical. 
It was scarlet-fever in its most malignant form, and, if I recollect 
aright, it swept away between twenty and thirty children in that 
small burg before it ceased. But it was not confined to the chil- 
dren: the parents, particularly the young mothers, as described 
above, contracted the fever in all grades of severity, though usually 
ina mild form. There was a family, prominent in the place, with 
three children, aged from two to eight. I was the medical attend- 
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ant. The eldest contracted the disease first, and in a few days the 
others had it. Two of them died about the seventh day, — the two 
younger ones. The other ultimately recovered. Owing to the 
popularity of the family, a large number of visitors, sympathizing 
friends, and curious neighbors, as is usual in small towns, had filled 
the place, spite of all protests from the physician, from the begin- 
ning of the trouble until the sad ending. Of the immediate friends, 
a large number were of the younger class heretofore described, that 
never had had scarlet-fever. Of these, the majority were taken 
down with some form of sickness related to the disease. Most of 
them had the fever outright, but some only had severe sore throats. 
The father, mother, consulting physician, and myself were all at- 
tacked. Whether I ever had had the fever, I do not know. 
The father, two young men, and myself, who had been closely in 
contact with the children from the beginning of their illness, lay at 
the point of death for some days; and, of all who were in the house, 
not one escaped without some manifestation of the disease. Thus 
effectually was the fever spread. It seems to me this is a striking 
illustration of the communicability of the disease. Of course, the 
objection may be raised, the sanitary conditions of the house were 
not good. But they were. The house was a new one, a year old, 
of wood, set up from the ground by short two-by-four scantling, so 
that the wind had an elegant chance to ventilate the building. 
There was no cesspool, or foul locus of any sort, in the neighbor- 
hood. It was, in fact, an ideally clean place. Some of those who 
had typical cases of the fever were twenty-four and twenty-five years 
of age. 

“Now, here was an epidemic, which, so far as we knew at tne 
beginning, had no antecedent case to initiate it. My subsequent 
investigations settled that point. It was ascertained that the pre- 
vious year, at Fort Whipple, an army post near the edge of town, 
there had been some cases of what the post surgeon pronounced 
scarlet-fever. Thus died the case of the de movoites. At any rate, 
the onus proband? of origin was put on the preceding year’s 
cases. Where they came from, never was shown certainly ; but as 
some families had recently joined the station, coming from infected 
points, it was a natural supposition to conclude that they brought 
it with them. This isthe strongest concatenation of circumstances, 
derived from personal observation, I can give. I have not entered 
into details showing absence of other sources of contagion in the 
persons attacked. This must be assumed as having been estab- 
lished at the time.” 


VACCINATION STATISTICS.— The following extract from 7he 
Sanztartan would seem to indicate that a compulsory vaccination law 
has its advantages: ‘‘ The success of the anti-vaccinationists is aptly 
shown by the results in Zurich, Switzerland, where for a number of 
years, until 1883,a compulsory vaccination law obtained, and small- 
pox was wholly prevented (not a single case occurred in 1882), 
This result was seized upon in the following” year by the anti-vac- 
cinationists, and used against the necessity for any such law, and it 
seems they had sufficient influence to cause its repeal. The death 
returns for that year (1883) showed that for every thousand deaths 
two. were caused by small-pox; in 1884, there were three; in 1885, 
seventeen ; and in the first quarter of 1886, eighty-five.” 


BLOOD-CHANGES. — The Paris correspondent of the ew York 
Medical Journal says that the application of spectroscopy to the 
study of pathological alterations in the blood is receiving considerable 
attention in that city. So far, the considerable expense of the large 
instruments employed has to a great extent prevented any use being 
made in medicine of the principal characteristics of the coloring- 
matter of the blood, either in the normal or in the pathological 
state ; but a late invention of Dr. Hénocque’s places in the hands of 
the medical profession a handy, portable hamato-spectroscope, that 
will almost go into a waistcoat pocket, and with which a spectral 
analysis, both qualitative and quantitative, of heemoglobin and its de- 
rivatives (oxyhemoglobin, methemoglobin, etc.), can be made at the 
bedside. But it will be asked, What is the advantage of knowing 
this? Well, it has been proved to be of the utmost importance in the 
study of the variations of the activity of the reduction of oxyhamo- 
globin in health and in disease. This Dr. Hénocque makes us see 
with his instrument applied to the thumb, A small elastic-band 
ligature is tied around the lower part of the thumb, and on the 
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hzmatoscope being applied to the nail, which is exposed to the 
usual daylight (as strong as possible, but that from a house-window 
is enough), the energy of the exchange going on between oxygen 
and the tissues can be seen. This new idea is of great practical 
importance in the study of the phenomena of nutrition, both in 
physiological and in pathological states; so that such physicians as 
Professor Germain Sée are now taking the matter up and applying 
it to the study of many pathological states, such as anemia, etc. 
Dr. Hénocque is one of Professor Brown-Séquard’s best men. He 
has given the results of some three hundred and seventy cases in 
which experiments were made. 


BOOK-REVIEWS. 
Proceedings of the American Society for Psychical Research. 
Vol. i. No. 3, 1887. 


THE appearance of Miss Fletcher’s paper upon ‘ The Supernatural 
among the Omaha Tribe of Indians,’ in the Proceedings of the 
Psychic Research Society, is of importance, because it shows that 
this society is in part readv to take the anthropological view of such 
notions, to find their interest in the recording of such popular be- 
liefs as a contribution to tKe statistics of human thought with no 
more reference to their possible objective verification than is neces- 
sary to shed light upon their origin. Apart from this, Miss Fletch- 
er’s paper is extremely interesting as showing the naturalness with 
which the supernatural enters into the every-day life of unenligh- 
tened people. It is also noteworthy that the Omaha ghost lets him- 
self be heard so much more than seen, while with us the reverse is 
the case. This fact is very suggestive, and several aids to an ex- 
planation present themselves. It is also worth mentioning how 
little the evolution of terror is associated with the ‘ ghost-noises’ of 
the Omahas. 

All those who have followed the eventful career of the ‘ Phan- 
tasms of the Living ’— the depository of the work of the English 
Psychic Research Society — will read with interest the controversy 
between Mr. C. S. Peirce, the well-known mathematician and logi- 
cian, and Mr. Edmund Gurney. The former makes a detailed 
enumeration of all such cases regarded by Mr. Gurney and his as- 
sociates as a proof of spontaneous telepathy, and shows that a 
large proportion of these suffer from serious omissions and fallacies, 
mainly sinning against the principles of the logic of induction. This 
brings a lengthy reply from Mr. Gurney, and a still longer rejoinder 
from Mr. Peirce. The discussion turns upon details, and must be 
read in full. Two points may be briefly noticed. The first relates 
to the estimation of the probability of acertain thought occurring to 
our minds within a given period. This is always a delicate task; 
and, as so much of our mental activity goes on in the region of the 
unconscious, it seems safer to make a very liberal estimate in this 
regard ; and, if we do this, a larger number of coincidences of such 
presentiments as the death of a friend (as prompted by an unde- 
fined feeling about his welfare) with the actual occurrence will be 
attributable to chance. It is through the neglect of this considera- 
tion that the evidential value of many of the best cases is decidedly 
weakened. Next, as Mr. Peirce well argues, if we admit that the 
cases as they stand defy explanation by ordinary reasoning, it is 
very easy to invent half a dozen hypotheses explaining the facts as 
well as does the telepathic theory, and in the minds of many people 
by no means as improbable as the latter. 

The reports of the several committees are more than usually sat- 
isfactory. The report of the committee on thought-transferrence, 
apart from an injudicious closing paragraph, is a frank confession 
of negative results. The committee on experimental psychology, 
of which Dr. C. S. Minot is the chairman, give the results of their 
inquiries as to the prevalence of a feeling sufficiently strong to in- 
fluence action with reference (1) to sitting down thirteen at table, 
(2) to beginning a voyage on Friday, (3) to seeing the new moon 
over your left shoulder. The results are, that both in men and in 
women the most prevalent superstition is (3); the least prevalent 
is (1); and that about one man in ten, and two women in ten, ac- 
knowledge a belief in these superstitions. Furthermore, the ques- 
tion, whether in choosing between two otherwise equally desirable 
houses you would be influenced by the reputation of the one as 
haunted, is answered in the affirmative by forty-four men and sixty- 
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six women in one hundred; but it should be added that a large 
number place this choice on accessory grounds, and not on the 
hauntedness of the house. Whether these statistics will be taken 
as marking the prevalence of frankness or of real superstition, must 
be left for each to decide. 

The reports on haunted houses and on mediumistic phenomena 
presents few points of interest. The opposite is true of Mr. Cory’s 
admirable observations on hypnotic phenomena. Only a single 
observation of the many ingenious tests devised by Mr. Cory can 
here be given. The fact that some hypnotic subjects can associate 
a suggested hallucination with a blank card, is explained by sup- 
posing that some trifling irregularity on the card serves to their 
hypersensitive senses as the direct excitant of the hallucination. 
This Mr. Cory supports, and really proves. A pencil with one end 
slightly nicked is placed on end ona mantel, and the subject is 
given the suggestion that nothing is upon the mantel. Then eleven 
other precisely similar pencils are placed on the mantel, when the 
subject is asked to count them, and counts eleven. A strip of 
board is so held as to cover the nick on the one pencil, and under 
this condition the subject counts twelve, showing that the sight 
of the nick sets the mind so as not to count that pencil. 

This valuable number of the Proceedings is concluded with two 
notes from the pen of Prof. William James. In the first, Professor 
James gives the results of experiments upon the ‘ re-action time’ in 
the hypnotic state; showing that it is at times longer, and at times 
shorter, than in the normal state, and that a more detailed analysis 
of the kind of hypnosis is necessary to explain these results. The 
other brings together a number of important facts concerning the 
‘consciousness of lost limbs.’ 


LEDGRERS OSG Ee DIMOR: 
*.* Correspondents are requested to be as brief as possible. The writer's name is 
in allcases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 

‘re editor will be glad to publish any queries consonant with the character of 
the journal. 
Diamonds in Meteorites. 

ON Sept. 4, 1886, a meteoric stone weighing about four pounds 
fell at Novy Urej, Krasnoslobodsk, in the Government of Penza, 
Siberia. In this MM. Latchinoff and Jorefeif found what they 
supposed to be diamonds of microscopic size. In an insoluble 
residue small corpuscles, showing traces of polarization, were 
harder than corundum, and having the density and other charac- 
teristics of the diamond, and were present to the amount of one 
per cent of the whole mass (see Mature, Dec. 1, 1887). Through 
the courtesy of his Excellency Julien V. Siemaschko of St. Peters- 
burg, I have been able to procure a small piece of the meteorite. 
Mr. H. Hensoldt, section-cutter at the School of Mines, very kindly 
prepared sections of the same, which I found to contain metallic 
iron in small thin plates, magnetite in small opaque grains, a pla- 
gioclase felspar, and olivine in oval grains, but was unable to detect 
any of these bodies in the sections. Prof. H. Carvill Lewis, to 
whom I sent the material, informed me that he had extracted 
two small oval bodies, almost isotropic, and showing no more 
traces of polarization than occur in many diamonds. With some 
other fragments of the meteorite, and not with these, he made 
two good scratches on a polished sapphire. He did not mount the 
crystals, because they were again lost : so I could not examine them. 
He was, however, inclined to support the views of the describers. 

I found, that, by grinding with a sapphire four particles of the 
meteorite, I distinctly made a number of minute but deep scratches 
on each polished face of four different sapphires with each piece of 
meteorite. These scratches are characteristic of but one mineral 
that we know, and that is the diamond ; but they are evidently so 
minute, that they form a coating or an aggregate over the other 
minerals, and were too small to distinguish, but yet exist in quan- 
tity, and may also possibly be the amorphous form of the diamond 
known as carbon or carbonado(?) Small pieces of the meteorite 
were then boiled‘ for some time in hydrochloric, sulphuric, and 
nitro-muriatic acids. This readily removed all of the iron and mag- 
netite, leaving only the skeletons of olivine, on which were small 
black particles, one of which was elongated but rounded, suggest- 
ing two joined cubes(?) On crushing one of these olivine pieces 
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with black crystals attached, and grinding it with a polished sapphire, 
it readily scratched the same. If a larger quantity of material 
comes to hand, the writer will have polished a diamond with the 
powder of the meteorite, using a new wheel for the purpose. The 
writer has not seen the paper of MM. Latchinoff and Jorefeif, but 
there seems to be every reason to substantiate their conclusions. 

These facts are of especial interest, since on Jan. 15, 1887, Prof. 
L. Fletcher, curator of the Mineralogical Department of the British 
Museum, read before the Mineralogical Society of England a paper 
on a meteorite which was found in the sub-district of Youndegin, 
Australia, in 1884, and in which he stated he had found a new 
form of graphite of cubic form, with the hardness of 2.5 and a 
‘specific gravity of 2.12. To this he gave the name of ‘cliftonite,’ 
calling attention, also, to the fact that Haidinger, in 1846, had found 
what he described as graphite pseudomorph after iron pyrites 
(Poggendorf Annalen, 1846, \xvii. p. 437), obtained by him from a 
nodule of graphite which had dropped out of the Arva meteorite. 
Gustav Rose (Beschreibung und Enthetlung der Meteoriten, 
1864, p. 40; Poggendorf Annalen, 1873) expressed an opinion that 
this mode of replacement of the cube edges on these crystals was 
suggestive of holo-symmetry rather than hemi-symmetry, and that 
this interpretation would exclude iron pyrites as a possible antece- 
dent mineral. 

The cliftonite was readily examined with a 4-inch objective ; and 
from its structure Professor Fletcher concluded, that, while it is dif- 
ferent from native graphite, the sharpness, separateness, and com- 
pleteness of the crystal, the brightness of the faces, the delicacy of 
the acicular projections, and especially of the obtuse, almost flat, 
square pyramids, or some of the faces, are quite sufficient to prove 
that the form has never had any other than its present tenants; in 
other words, that it is not a pseudomorph. When in cubes, the 
diamond has faces not very unlike those of the Youndegin crystals, 
and shows a similar bevelling of its edges by the rounded tetrahex- 
edra. Again: Professor Fletcher says it might be argued, that, 
during a hurried crystallization of the carbon, circumstances initial- 
ly favorable to the formation of the diamond had finally permitted 
the existence of carbon in a graphitic form only. He had also 
found distinct graphitic crystals, cube octahedrous in form, in the 
Cocke and Sevier County (Tenn.) meteorites. 

When we consider that only a few meteorites have been exam- 
ined for this mineral, we have reason to expect some interesting 
results in the future. GEORGE F. KUNZ, 

New York, March 6. 


A Pseudo-Meteorite. 


THROUGH the kindness of Dr. DeWitt Webb of St. Augustine, 
Fla., I have been able to examine a portion of the so-called ‘ meteor- 
ic stone,’ weighing over two hundred pounds, which was said to 
have been seen to fall in an old cultivated field near Middleburgh, 
Clay County, Fla., and which was exhibited at the Subtropical Ex- 
position at Jacksonville, Fla. It is a concretionary limonite, and 
not of meteoric origin. GEORGE F. KUNZ. 

New York, March 6. 


Monocular vs. Binocular Vision. 


AS a constant student of binocular phenomena, I have been 
much interested in Mr. Hyslop’s letter in Sczence of Feb. 10. I 
have repeated the experiment illustrated by his Fig. 1, and con- 
firmed his results. But I do not think they are to be explained by 
any supposed struggle between monocular and binocular vision, 
but in a far more obvious way, which, in fact, he himself suggests. 

In binocular combination of such simple figures as circles, where 
the means of estimating distance is reduced to ocular convergence 
alone, the estimate is veryimperfect and uncertain. Our knowledge 
so interferes with our visual judgment that we are apt to over-esti- 
mate the distance. In fact, many persons even find a difficulty in 
seeing the combined binocular image any nearer than the two mo- 
nocular images. As long as attention is fixed on the combined cir- 
cle, the homogeneous image of the needle will seem beyond, as it 
ought. This will be much more distinct if we range the point of 
sight back and forth, combining successively the needle-points and 
the circles. But when we transfer attention wholly to the double 
images of the needle, these latter will sometimes appear nearer 
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than the circle; not, however, because the needle seems nearer than 
before, but because the circle drops to the plane of the paper, where 
it tends to go, anyhow. 

The experiment illustrated by his second figure I cannot confirm. 
It is true that experiment with his figures as drawn in Sczemce con- 
firms his results, but this is only because the figures are badly 
drawn. The positions of the two small circles 6 and ¢ are not 
symmetrical. When accurately drawn, I find, on combining, that 
the small circle and the large circle appear exactly on the same 
plane. My son, aged eighteen, and well practised in binocular ex- 
periments, confirms my results perfectly. Whether Mr. Hyslop’s 
original figures were imperfect, or have been only badly copied, I 
know not ; but the wonderful distinctness with which binocular 
combination will bring out and exaggerate the smallest differences 
in apparently similar figures, is well known. 


JOSEPH LECONTE. 
Berkeley, Cal., Feb. 22. 


The Scientific Swindler Again. 


THE following from the Zudéanapolzs Journal of Feb. 24 may 
be of interest to those who have been the victims of the swindler 
so extensively advertised by your own and other journals: ‘“ The 
book-thief who has, under the names of W. R. Taggart, Professor 
Cameron, Professor Douglass, and various a/zases, travelled over 
the country, representing himself as a scientific student, and borrow- 
ing valuable books, has been arrested in Cincinnati, where he gave 
the name of Otto Syrski. He was recognized yesterday by Profes- 
sor Collett of this city, who was one of his victims. Professor Col- 
let learned where his books had been sold, and will probably recover 
them.” It is to be hoped that this will stop his operations, at least 


for a time. A. W. BUTLER. 
Brookville, Ind., March 1. 


A Critique of Psycho-Physic Methods. 


DR. JOSEPH JASTROW, in the second number of the /oursal of 
Psychology, discusses the principal psycho-physic methods now in 
use, and advocates a thorough reform of the science of psycho- 
physics. One of the principal conclusions at which he arrives is 
that no such thing as a differential threshold exists; that is to say, 
that there is no definite point at which the difference of two sensa- 
tions ceases to be perceptible. Dr. Jastrow’s arguments fail to con- 
vince us. He says, ‘‘ The threshold is described as a point not ex- 
actly constant, but nearly so: above it all differences can be felt, 
below it all differences vanish into unconsciousness. No matter 
whether little or much below this point, they are utterly lost. It is 
idle to say, as Fechner at times does, that they differ in the amount 
of additional stimulation necessary to bring them up into conscious- 
ness, unless you mean that the series below the so-called threshold 
is an exact continuation of the series above it ; and, if you do mean 
this, then the threshold loses all its distinguishing peculiarities, and 
ceases to exist.” Further on, in discussing the theory of the right and 
wrong cases, he says, ‘It has been proved that the ratio of wrong 
answers increases as the difference between the stimuli decreases ; 
but the ‘ threshold theory claims that this last fails to hold after 
this difference has been diminished below a certain ratio.” 

In considering these objections, I may be allowed to treat two 
classes of sensations separately : first, the judgment that a difference 
exists is based on a sudden change in the character of the sensation 
either in space or time; second, the judgment refers to sensations 
separate in space or time or in both. As an example of the former, 
we may assume two adjoining fields of various colors or various in- 
tensities of light, or a sound suddenly increasing in intensity or 
height. The threshold theory says there is a certain difference be- 
tween these adjoining sensations below which no difference will be 
perceived. Practically this is admitted by Jastrow. In trying to 
meet such an argument, he first says that there exists only an aver- 
age threshold ; i.e., the average smallest perceptible proportion of 
intensity or wave-length of the two sensations on which the ob- 
server is able to form a judgment. Hecontinues, ‘Here you either 
(1) tacitly assume that not many observations are to be taken, or 
that (2) no matter how many observations were made, no mistake 
would ever occur.” 

The arguments of the advocates of the threshold heory are 
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somewhat different from what Jastrow would make us believe. In 
the first class of sensations there are two reasons for the existence 
of a threshold, — a physiological and a psychological. As a bal- 
ance has a certain limit of accuracy beyond which it does not show 
differences of weight of two bodies, so our organs of sensation are 
not able to show differences between stimuli varying only to a very 
small extent. This is the physiological threshold. But, besides, 
the advocate of the threshold theory says it is necessary that the 
sensations should differ to a certain degree, else they cannot be dis- 
tinguished. He does not say, however, as Jastrow assumes, that 
the magnitude of this least perceptible difference is the same at 
any moment. On the contrary, it depends on the state of mind of 
the person, and varies just as Jastrow’s sensibility varies, every 
moment having its own threshold, the average of which is the aver- 
age threshold of the observer. 

The theory of the threshold may be summed up in the following 
remarks : — 

Two sensations are given, the difference of whichis to be judged 
upon. The judgment can have various characteristics. Either a 
certain phenomenon is observed which has no immediate connec- 
tion with the sensations to be compared (for instance, the line divid- 
ing two fields of various colors is observed), or the sensations are 
separate in space and time. In this case the conception of the 
former is compared with the latter sensation. In the former case 
the physiological threshold is the main consideration, and for this 
reason it may be omitted in these brief remarks. 

In the latter case let the sensations S, and S, be given, which are 
produced by the stimulis, and s,. Let S, be the first to be ob- 
served. In making the comparison, S, will not be correctly re- 
membered ; but the probability that another and similar sensation, 
Sx, which would correspond to the stimulus sx, is produced, will be 


LY = I Ce Sty ©) ES; 
Sx 
the constant depending upon the conditions of the experiment. 
Experiments show that increases when the difference between 
5, and s, decreases. Further experiments show that when the two 
stimuli s, and s, differ but slightly, in a great number of cases the 
observer will judge S,—.S,. According to the theory of prob- 
ability, is only very small as compared to all other possible re- 


productions. Therefore the only possible explanation of the fact 
that the judgment S, = S, is comparatively frequent, is, that not 
only in those instances when the conception S, is reproduced are 
both judged to be identical, but that sensations varying only slight- 
ly from S, cannot be distinguished from it ; and the task of psycho- 
physic methods is to find the limits of these variations. Mathe- 
matically the number of observations in which both sensations are 
considered the same is expressed by the following formula : — 


ae +0, 
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6, and dare the upper and lower thresholds respectively. This 
explanation agrees exactly with the observed fact, that slightly dif- 
ferent stimuli cannot be distinguished; and Jastrow’s objections 
are founded on a misconception of the mathematical basis of the 
theory. No advocate of the threshold theory assumes, as Jastrow 
supposes, that below the threshold the probability of a greater error 
is the same as that of a smaller error. 

In another passage of his critique, Jastrow rejects the use of 
doubtful cases in the theory of right and wrong cases. It seems to 
me that his objections cannot be accepted. The fact is, that in a 
number of cases doubtful answers must be given. In his paper he 
says, and rightly, that the confidence is increasing with the differ- 
ence of the sensations. Now, the answer ‘ doubtful’ is nothing else 
than an expression of the degree of confidence; and, according to 
the above formula, the proper way to include these answers. in the 
theory is to assume a second threshold which shows the limit of 
doubtful cases, and this has been successfully done. 

It will easily be seen that variations of a sensation such as as- 
sumed by the theory outlined above always occur, and that they 


must prevail in all psycho-physic experiments except in the first 
class. 
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Dr. Jastrow’s suggestion to measure the sensibility by psycho- 
physic methods is a good one. It has been successfully applied for 
measuring various degrees of attention, and the writer fully agrees 
with Dr. Jastrow’s opinion that this is the most promising field of 


psycho-physic research, DR. FRANZ BOAS. 
New York, March r. 


American and Foreign Microscopes. 


My attention having been called to the ‘Complaint’ in Sczence 
for Dec. 2, 1887, and the following articles on microscopes, the 
facts did not seem to me fully presented therein. I immediately 
addressed the following questions to more than twenty of the lead- 
ing colleges of the country, the Department of Agriculture, Geolog- 
ical Survey, and Microscopical Society of Washington, D.C., and 
Messrs. Wolle and Smith, two of the oldest microscopists in the 
country. The results are herewith presented, with my own ideas 
on the subject. 

The questions were, 1. How many microscopes of American 
make have you? [659.] 2. How many of foreign make? [434.] 
3. How many without a joint? [309.] 4. Do your students 
work standing, or sitting? 5. Is the instrument used in an in- 
clined position to any extent ? 

The figures in brackets give the sums total of the replies. Penn- 
sylvania University reports 100 American, 3 foreign; Michigan, 
120 American, 30 foreign. Of the foreign instruments, 108 belong 
to Harvard, and 135 to Bryn Mawr, Johns Hopkins, and Massachu- 
setts Institute of Technology. About 40 jointed instruments are 
reported used in the upright position; more than two-thirds of the 
whole number are used inclined. To No. 4, the answer “ Sitting,” 
is almost universal; “Standing or sitting,” afew. The following 
extracts from the replies are pertinent :— 

“T prefer to work it upright, and teach my students so, but they 
will incline it whenever possible.” 

“When long at work, I prefer a vertical tube; but I find for 
young students the inclined position and the rack and pinion ex- 
tremely desirable.” 

“Only by unfortunates. Of course, the joint is a convenience, 
but is not, in my opinion, essential.” — HARVARD COLLEGE, in 
answer to No. 5. 

“ The instruments are used almost exclusively in the upright po- 
sition, the tables being low enough to permit of such use with ease.” 
— UNIVERSITY OF NEBRASKA. 

“Mostly foreign instruments, generally inclined, prefer inclined ; 
would use it inclined if I could” [of upright instruments]. — GEO- 
LOGICAL SURVEY. 

“The latest purchases are American, which are now preferred.” 
— ALBANY. 

“Personally, I believe the best instruments are made in this 
country.” — UNIVERSITY OF MICHIGAN. 

“In my laboratory (physiology and hygiene), we use forty. I 
bought the first in 1876, foreign because then cheaper. In four 
years they were all worthless. We then bought American: they 
have stood more rough usage, and had fewer repairs necessary, 
than any others. My work is especially trying on account of the 
frequency with which acids must be used.” 

“T believe the eye is more nearly in its normal and best position 
when the microscope is inclined.’ — PRINCETON. 

“« My constant companion at my table is Zentmayer’s army micro- 
scope. Have used it twelve or more years, always inclined, or very 
rarely vertical.” — F. WOLLE. 

“Twenty-five years ago I got Powell and Lealand’s stands. I 
seldom use their objectives. For long years I have preferred Amer- 
ican objectives. I have recently seen letters from purchasers of 
Zeiss apochromatics, confessing that Spencer’s most recent glasses 


fully hold their own, and at less prices.” — H. L. SMITH. 
“The facility to incline when needed is indispensable.’ —J. G. 
HUNT. 


In 1862 I saw much of Dr. Hunt, then unsurpassed as a histolo- 
gist. He used a Beck best, inclined, in continuous daily work. His 
experience assisted in the construction of the American Centennial 
instrument, which he has since used. This is an instance of an 
elaborate tool employed in actual, original, and long-continued 
work. After this came the Beck International, costing seventeen 
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hundred dollars, and with the most elaborate accessories ever 
offered to the public, — no doubt ‘ brazen elephantiasis,’ but not an 
American instrument. The latest Zeiss instruments brought to 
this city have just the same nickle plating and lacquer as the 
American; and without lacquer any instrument would be soon 
worthless. 

In 1860 I used a French upright, then successively a Nachet 
best, Zentmayer, Beck small best, Popular, and in my laboratory 
Bausch and Lomb Model and Harvard. In 1875 I brought over a 
lot of Zeiss’s work. I use the inclined position always, except for 
watch-glasses, or such large vessels. Have used fluids contantly, 
on tissues, in the examination of fibres according to Vetillart, and 
numberless examinations of urine, as well as chemical work. The 
capillary attraction between cover and slide is sufficient, as a rule, 
to hold all that is required. 

I do not see that the disclaimer in the last article affects the state- 
ments made in the ‘Complaint.’ Histological work is the investiga- 
tion of the minute structure of plants and animals, and this is just 
what microscopes are made and used for in this country in biologi- 
cal laboratories and by practising physicians. The number of ama- 
teurs is very small, and, of instruments used for petrographical 
and chemical work exclusively, still smaller. In the Washington 
society, twenty-six members are physicians, nearly all in practice, 
seven are teachers and investigators, and seven are amateurs. 

The American stand has been developed from, and has re-acted 
upon, the English stand, —a different and radically better type than 
the German. There are probably as many microscopes made and 
used by English-speaking people as by all the rest of the world. 
A Beck was exhibited at one of the late meetings of the Washing- 
ton Society numbered over 15,000. This means over that number 
of jointed instruments in use, of one English maker, of which about 
one-third are in this country. The latest Zeiss here is 11,468 
(August), and all but his lowest styles have a joint. 

Most English microscopes have a joint, —a feature of the Ger- 
mans first despised, then condemned, and finally adopted. The 
jointed stand does all that the upright does, and much that the up- 
right cannot do. The cost of the joint is about two dollars. The 
Zeiss stand VII, a and 4, is said by Zeiss to be ‘especially suitable 
for laboratory use.” It has no joint. Itsstage is 67 by 72 mm., 
and 86 mm. high. The price, with two objectives and two eye- 
pieces, is $34; with another objective, $41. The Zentmayer Histo- 
logical (American) was put on the market in 1876. It has a joint. 
Its stage is 65 by 95 mm., and 76mm. high. With one eye-piece and 
two objectives and case, it costs $38 and $46. The Bausch and Lomb 
Harvard has a stage 85 by 90 mm., and 82 mm. high. With two ob- 
jectives and two eye-pieces, the price is $43. It is well known that the 
discounts here are larger than on foreign catalogue prices; and in 
quantity these American instruments, with lower and broader stages 
than the foreign instruments of equal grade, can be purchased cheap- 
er. No one is obliged to buy a slide-carrier unless wanted. It is 
priced separate. The glass slip stage was an American invention, 
was adopted by the French and English makers, and is stated by Dr. 
Carpenter, in his last edition, ‘to be the most perfect yet devised.” 
The Iris diaphragm is not generally applied by American makers 
to college microscopes. 

The prices of German low-power objectives are less than Ameri- 
can, but high powers are dearer. A Zeiss}; costs $90, a 34 $112 to 
$140, to which must be added the cost of special eye-pieces. A Spen- 
cer first-class dry 3; costs $60, a 4; homo immersion $80, both high 
angle; a professional 4 of 175 B.A., $40. If these prices are aver- 
aged with the low powers, the American lenses are cheapest, with- 
out any regard to duty. We want three classes of microscopes, — 
the college, the professional, and the complete. The first may have 
less finish and no substage fittings, the second with substage fittings 
and better finish, the third with graduated circles, etc. All require 
a spreading tripod base, a joint, a Jackson arm sitting square on the 
trunnions, a firm clamp to the latter, and the arm cast solid from 
the axis of the swinging tail-piece to the barrel. 

Our catalogues should give for each instrument the height and 
size of stage, and the length of barrel. 

There has already been much discussion on the uniform construc- 
tion of microscopes at the meetings of the American Association of 
Microscopists. A resolution in this direction offered by the writer 
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last summer was ruled out on the ground that the subject was ex- 
hausted for the present. An important contribution on tube-length 
read at Pittsburgh by Professor Gage has already appeared in 
Queen’s Bulletzn, and will be published in the forthcoming Proceed- 
ings of said society. 

Colleges pay no duty on their instruments: hence their selection 
is not affected by the tariff. As to the principle, 1 am an American 
citizen and a teacher, and, other things being equal, I prefer to buy 
my microscopes of my neighbor, who will send his children to my 
school, and who, if he grows rich making microscopes, may endow 
my college, rather than to send afar, to one who is not likely to be 
interested in my success or that of my country. I know professors 
of political economy do not teach this view; but most business-men 
act according to it, though the principle may be unwisely applied. 
Under it as the rule of our national polity, we have made the best 
and cheapest watches, telescopes, and apparatus for the investiga- 
tion of radiant heat; and, if the users of microscopes will only co- 
operate fairly with the makers thereof, we shall soon have the best 
and cheapest microscopes the world has yet seen. Many who con- 
demn protection, ask for international copyright; and one of their 
arguments is, that, by raising the price of foreign literature, it will 
make a better market for domestic productions. So it will, and 
tend to shut out some excellent foreign work, and is so far just as 
‘absurd and senseless’ as the duty on microscopes. 

For details on the above matters, see HARTING, Das Mikroskop, 
vol. iii. p. 262; MAYALL’s ‘Cantor Lectures;’ and Hon. J. D. 
Cox, ‘Microscopic Work,’ Amertcan Journal of Microscopy for 
1879, p. 131. W. H. SEAMAN, M.D. 

Howard University, Washington, D.C., Feb. 25. 


Indian Wrist-Guards. 


IN a review of Professor Morse’s ‘ Methods of Arrow-Release’ in 
Sczence last year (ix. p. 122), I ventured to suggest “whether it is 
not possible that the so-called ‘ pierced tablets,’ which are described 
and figured by Professor Rau (Archeologzcal Collection of the 
Smithsonian Instztutzon, p. 23) and other writers, and which have 
given rise to so much discussion among American antiquaries, may 
not have been guards worn to protect the wrist against the recoil 
of the bow-string.”” Since writing this, 1 have happened upon an 
article by R.S. Robertson, in The. American Antzquaréan (i. p. 
100), in which he advances the same opinion. He says, ‘“‘A short 
time since, when exhibiting one to an old gentleman, who was a 
clerk for a fur-trader, while the Miamis still occupied the region 
around Fort Wayne, he assured me he had often seen them in use, 
and that they were worn on the left wrist to ward off the blow of 
the bow-string in hunting.” I have lately noticed statements in. 
early descriptions of the customs of the Indians, which seem to. 
me to lend some countenance to this view. Capt. John Smith, in 
his ‘Map of Virginia,’ p. 23 (Arber’s reprint, p. 68), telling how 
the Indians make their bows and arrows, says, ‘‘ His arrow-head 
he quickly maketh with a little bone, which he ever weareth at his 
bracer, of any splint of stone or glass in the form of a heart.” 
Strachey, in his ‘Historie of Travaile into Virginia’ (Hakluyt 
Society edition, p. 106), employing precisely the same language, 
adds, “and which bracer is commonly of some beast’s skin; either 
of the wolf, badger, or black fox.” In the ‘General History of Vir- 
ginia,’ which comprises a reprint, with additions, of ‘The Map of 
Virginia,’ Third Book, p. 15 (Arber’s reprint, p. 397), in an account 
of the capture of Smith, we are informed that the Indians had 
“every one his quiver of arrows, and at his back a club; on his arm 
a fox or an otter’s skin, or some such matter, for his vambrace.” 

Winslow, in ‘Good Newes from New England’ (Young's edition, 
p. 365), says, ‘The men wear also, when they go abroad in cold 
weather, an otter or fox skin on their right arm, but only their 
bracer on the left.” 

As ‘bracer,’ or ‘vambrace,’ was the common term employed 
by old English writers to designate armor worn upon the fore-arm, 
we are authorized to infer from these statements that the Indians. 
were accustomed to make use of the skin of some animal for a 
similar purpose. It would seem to be a very easy transition from 
a piece of leather to a thin, flat tablet of stone, pierced near the 
centre usually with two holes, which could readily be adjusted_ to. 
the wrist as a guard. 
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In ancient Egyptian tomb-paintings (WILKINSON'S Axzczent 
Egyptians, i. p. 351), archers are depicted wearing such wrist- 
guards; and in the European museums it is quite common to find 
small, oblong, thin plates of bone or ivory, pierced with holes, which 
are universally regarded there as having been employed for such a 
purpose. HENRY W. HAYNES, 

Boston, Feb. 29. 


Notes on the Geology of the Cascade Range. 


IN Scéence of Feb. 10, Mr. Herbert Lang discussed evidence bear- 
ing on the history of the Cascade Range in Oregon. It may be of 
interest in connection with Mr. Lang’s conclusions to state some 
facts observed by the parties of the Northern Transcontinental 
Survey in explorations conducted in Washington Territory from 
1881 to 1884. 

Coal was the prime object of these surveys, and work was most 
thorough where it was found in greatest abundance ; but the pros- 
pecting parties covered the greater part of the Cascade Range north 
of Mount Rainier, and the facts which follow are of my own obser- 
vation unless otherwise stated. 

It was found that the formations of the Cascade Range in Wash- 
ington Territory are, 1. Glacial drift; 2. Tertiary eruptives; 3. 
Unaltered sandstones and shales containing numerous carbonaceous 
beds, thickness 13,000/+ (Laramie ?); 4. Local conglomerates 
(cretaceous ?); 5. Altered sediments; 6. Granite. 

The granite base of this column was observed beneath the erup- 
tives of Mount Rainier by Mr. S. F. Emmons in September, 1870; 
it crops out extensively on Upper Cedar River, a stream which 
enters Puget Sound at Seattle; it forms the heights of the Peshas- 
tan Range, north of Ellensburg; granite cliffs of the western side of 
the Columbia Cafion oppose basaltic walls of the eastern bank from 
the mouth of the Methow River to the Wenatchie, and granite forms 
the mass of the Cascade Range north of the Snoqualmie Pass. In 
remarks recently made before the Philosophical Society of Wash- 
ington, Dr. George M. Dawson described the continuation of this 
granite backbone northward for nine hundred miles, and he dwelt 
upon the absence of volcanic rocks north of the 4oth parallel. 

The altered sediments which rest upon the granite have yielded 
no fossils by which their age might be guessed, but they resemble 
rocks assigned to the paleozoic age by the Canadian survey, and may 
be of the same horizons. The beds consist of crystalline schists, 
limestone, and quartzite. They occur throughout the Cascade Range, 
from latitude 46° northward, and in the Olympic Mountains. Gold 
has been found in the crest east of Mount Rainier, in gravels de- 
rived from the Olympic mass, and on Ruby Creek, a tributary of 
the Skagit River. Magnetic iron ore occurs in the formation near 
Snoqualmie Pass, and hard blue specular ore occurs in association 
with jasper on the Skagit River. This ore and its associations very 
closely resemble the specular ores of Lake Superior, but they prob- 
ably belong to a very different period of geologic history. Lime- 
stone and schist traversed by quartz veins form an extensive area 
south and west of Mount Baker, bounded on the north by coal- 
bearing sandstones. 

The altered sediments underlie later unaltered deposits, probably 
unconformably ; but no contact has been sufficiently well observed 
to determine a definite relation. A conglomerate containing agat- 
ized casts of baculites (?) was observed by an intelligent prospector 
on Skookum-chuck Creek, south-east of New Tacoma; another 
conglomerate was seen by myself in the Peshastan Range (it con- 
sisted of large granite and quartz pebbles, resting on granite, and 
was several hundred feet thick) ; and at the coal-mine on the Skagit 
River, sandstone dipping 40° south-west rests upon iron ore bearing 
schists dipping 35° south. 

These three instances are the only ones known to me in which 
the apparent base of the recent sedimentary beds has been seen. They 
mark the beginning of a profound subsidence during which accu- 
mulations of sand and clay appear to have kept pace with the sink- 
ing surface. In the Wilkeson Coal-Field the thickness of these 
beds probably reaches 13,0004 feet, with 127 coal-beds, ranging 
from one to forty feet in thickness. This deposit is shown by its 
fossils to be of fresh or brackish water origin. Unfortunately no 
large collections were made, and the fossils do not definitely deter- 
‘mine the age of the coal-measures; but Prof. J.S. Newberry and 
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Dr. C. A. White agree in considering them the probable equivalent 
of the Laramie. 

These recent sediments occur throughout the Puget Sound basin, 
they rim the Olympic mass, they have been found in the high crest 
of the-Cascades near Cowlitz Pass, and north of Natchez Pass, and 
they were deposited to a thickness of about 1,000 feet in the region 
now drained by the Upper Yakima and Wenatchie Rivers. The 
great thickness and wide distribution of this formation are unusual 
features of a fresh-water deposit, and it is difficult to conceive the 
conditions which maintained fresh water over the area of sucha 
subsidence. But the problem is somewhat simplified when it is rec- 
ognized that the region was an archipelago like that so recently 
studied in southern Oregon by Captain Dutton and Mr. Diller. 
The Olympic peninsula was then an island, and the continuity of 
the coal-measure series may well be interrupted by similar spaces 
not yet traced out. 

This formation was checked by compression, which resulted in 
folds of an Appalachian type having anearly north and south trend, 
The closeness of flexure varies in different areas, and the chemical 
concentration of the coal is proportionate to the mechanical dis- 
turbance. The extreme of uniform alteration over an area of fifty 
square miles was reached in the Wilkeson coking coal; but local 
alteration, due to later volcanic influences, frequently. went much 
further. 

This compression closed the history of sedimentary deposits in 
this region. It may be assumed that it took place at the same 
period as the elevation of the northern portion of the Cascade 
Range, assigned by Dr. Dawson to post-cretaceous time; but we 
may not yet date the uplift more definitely. 

A period of erosion intervened between the uplift and the out- 
pouring of eruptives. Mounts Hood, St. Helens, Adams, and Rai- 
nier are the conspicuous peaks of the locus of maximum volcanic 
activity across which the Columbia has cut its canon, Mount 
Baker is the northern outlier of the line of volcanoes which begins 
with Shasta and Lassens Peak. 

Mr. Lang’s hypotheses are in part confirmed by the facts stated ; 
but like forces have produced unlike results in California and in 
Washington Territory. South of latitude 42° 30’ the Cascade’s 
volcanic mass is supported on a slightly disturbed sedimentary 
base: north of latitude 46° 30’ the range of closely flexed sediments 
is dotted with volcanic cones. The difference is one of degree, not 
of kind; but the difference is great. 

Many of the facts condensed in this note are stated, with more 
detailed descriptions of the coal-measures, in a report on the coals 
of Washington Territory, in Vol. XV., ‘Tenth Census Reports.’ 


BAILEY WILLIS. 
Washington, D.C., March 1. 


Answers. 


21. GLOBULAR LIGHTNING. — The late Prof. John Fries Frazer 
has frequently mentioned to me having seen in his youth a ball of 
fire descend and strike a tree in a field in front of him. Of course, 
this phenomenon happened during a thunder-storm. The distance 


from the object struck was about fifty yards or less. Pans 
Philadelphia, Penn., March 2. 


22. WASP-STINGS. — The discussion going on in your columns 
at the present time in regard to wasp-stings recalls a curious dis- 
covery of my boyhood. I was a very ticklish youngster, and my 
comrades sometimes used that weakness for their own amusement. 
One boy used to show me how little effect tickling had upon him ; 
but one hot summer day, as he was lying reading, I tickled him on 
the ribs, and he almost went into convulsions. I found that he was 
far more sensitive than any boy in the company, and he revealed 
his secret to me under condition of my never telling any one else. 
By holding his breath he became pachydermatous, and would let 
anybody tickle him as much as they pleased; but of course they 
always gave it up at once when they saw his stolid look. I tried 
the plan, and it worked admirably ; and it is my only protection, 
even unto this day, for my cuticle is as sensitive as ever. The de- 
duction is simple: a man holds his breath,— and a wasp, — and 


the stinger is ‘bluffed.’ Verd. sap. R. MCMILLAN. 
Liverpool, Eng., Feb. 21. 
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ERMINIE. 
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comedy in five acts, ‘Midsummer Night’s Dream, by 
AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to 11. Sunday, 1 to rr. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and hit HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 tort. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


A TEMPORARY BINDER 


for Sczence is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth =e 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczexce is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


| MAP-MAKING. 


All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 


N. D. C. HODGES, 
Publisher of Sczence, 


47 Lafayette Place, 
New York, 


SILKS. 
JAMES McGREERY & CO. 


Are now exhibiting their 


Importations of Novelties 
for the Spring Season, ‘in 
Plain and Fancy Dress 
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BROADWAY AND ELEVENTH STREET 
NEW YORK. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of Any suBjECT furnished by B: PICKMAN 
MANN, Wasuincton, D. C. 

Correspondence fee, 50 cents. 
free. 
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NEW MAGAZINE—THE SWISS 
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nature among the peopie. Edited CROSS 
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$11,000,000. All policies non-forfeitable. All claims 
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enlarged, and no small number of Latin and Greek words, which form 
a part or the whole of the commoner specific names, are added for the 
benefit of students who, from an ignorance of the language from which 
they are derived, may not readily catch the meaning of a botanical name 
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It is believed that the illustrations in this volume, which number nearly 
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From Daniel C. Eaton, M.A., Prof. of Botany in Yale University. 


‘“‘T have no hesitation in saying that no other elementary botanical work ever issued is to be compared with this GRay’s LESSONS REVISED.” 
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plant-life. 
Introduction price, 35 cents. 


YOUMANS’ FIRST BOOK OF BOTANY. 


Designed to cultivate the observing powers of children. 
Plants themselves are the objects of study. The pupil is 
told very little, and from the beginning throughout is sent 
to the plant to get his knowledge of the plant. 

Introduction price, 64 cents. 


YOUMAN'S DESCRIPTIVE BOTANY. 


A practical guide to the classification of plants with a 
Popular Flora. In this work the pupil is introduced to the 
study of Botany by direct observation of vegetable forms. 
The book provides for the study of all those features that 
are used in classification and illustrates by practical exam- 
ples the uses to be made of these observations in Systematic 


Botany. 
Introduction price, $1.20. 


BENTLEY'S PHYSIOLOGICAL BOTANY. 


Prepared as a sequel to Descriptive Botany by Eliza A. 
Youmans. 

Designed to give an elementary account of Structural 
and Physiological Botany, or of the inner and minute or- 
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FRIDAY, MARCH 16, 1888. 


THE MOST INTERESTING and the most valuable article in the 
Popular Sctence Monthly for March is one entitled ‘The Ante- 
‘chamber of Consciousness,’ by Mr. Francis Speir, jun. It embodies 
the result of some carefully planned investigations in psychology for 
the purpose of weighing anew the argument for unconscious cere- 
bration. The mode of presentation is excellent, and shows an ac- 
quaintance with scientific method. The facts are presented by 
themselves without comment, and the discussion of them follows. 
The facts, and the writer’s opinion concerning the facts, are, as 
they should be, kept quite distinct. The method adopted for the 
accumulation of data was the well-known one of distributing 
printed questions, to be answered from personal experience. The 
question in which the inquiry centred was, ‘ Does there exist in man 
the power to exert intellectual activity during unconsciousness? ’ 
The answers are grouped and summarized under four heads; (a) 
when the effort is simple. by reproducing past experiences in obedi- 
ence to a mandate of the will; (%) by comparing related facts, and 
arriving at a settled judgment; (c) when the effort is more complex, 
by continuing old trains of thought begun in consciousness, and 
proceeding logically, step by step, to a relative settled conclusion ; 
(d@) when the effort is most complex, by commencing and continu- 
ing new trains of thought without having voluntarily undertaken or 
continued them, and arriving at results of original creation as inven- 
tions, literary and musical creations, etc. Of the first, Mr. Speir 
says, “Almost every individual says concerning these experiences, 
«They are of such frequent occurrence that when they happen I 
pay no special attention to them.’’”” Of the second it is said that 
many people, during a state of perfect unconsciousness, can accu- 
rately measure time as well as, and often better than, they can in 
consciousness. In doing this they may perform an intellectual pro- 
cess similar in all respects to the conscious act of calculating:a dis- 
tance between known points. Of the third, “ about eighty-five per 
cent of those answering claim to have arrived at definite results of 
work begun in consciousness and left unfinished, at results of a 
finished logical nature, at results that could come only by bridging 
the gap between the beginning and partial continuation in con- 
sciousness, and the perfected conclusion by predicting the existence 
and operation of unconscious intellectual effort as the necessary 
cause of the known result.” Of the fourth, “only thirty per cent 
claim to have suddenly discovered the results of creative effort; 
these creations appeared suddenly, most often while the individuals 
were engaged in matters foreign to the discovery.” All these volu- 
minous answers could not have been collected without patient 
effort ; and psychologists should be very grateful to the writer for 
laying so much that is new before them. We trust that Mr. Speir 
will find time and opportunity to push these investigations further, 
and to complete his chain of evidence by additional data. 


BACTERIOLOGY IN OUR MEDICAL SCHOOLS. 


IT was stated in this paper some weeks ago that inquiries were 
on foot the purpose of which was to obtain information concerning 
the attitude of our medical schools and training-schools for nurses, 
toward the germ-theory of disease. For this purpose a circular 
was sent to each medical school in the country and each training- 
school for nurses, requesting information on this matter. In most 
cases the circular was sent to the dean of such institutions, and has 
asked replies to the questions given below. Answers to this circu- 
lar have been received from quite a large number of schools, and 


direct personal inquiry has elicited information from others that 
have not responded to the circular. In these ways information has 
been obtained from the following institutions and physicians: — 

I. University of Colorado, J. H. Kimball. 

2. Medical Department of Yale College, New Haven, Conn., M. C. 
White. 

3. Chicago Medical College, N. S. Davis. 

4. College of Physicians and Surgeons, Chicago, Ill., A. Reeves 
Jackson. 

5. Rush Medical College, Chicago, Ill., J. Adams Allen. 

6. Medical College of Indiana, J. L. Thompson. 

7. Hospital College of Medicine, Louisville, Ky., W. H. Bolling. 

8. Medical Department of Tulane University, New Orleans, La., 
S. E. Chaille. 

g. College of Physicians and Surgeons, Baltimore, Md. 

10. Harvard College, Cambridge, Mass. 

11. University of Michigan, H. Sewell. 

12. Minnesota College of Physicians and Surgeons, J. T. Moore. 

13. Minnesota Hospital College, F. A. Dunsmoor. 

14. C. H. Hunter. Minneapolis, Minn. 

15. Kansas City Medical College, Missouri, E. W. Schauffler. 

16. North-western Medical College of St. Joseph, Mo., F. A. 
Simmons. 

17. Medical Department of Buffalo University, Buffalo, N.Y., 
T. F. Rochester. 

18. New York Medical College for Women, C. S. Lozier. 

19. Medical College of Ohio, J. T. Whittaker. 

20. Jefferson Medical College, Philadelphia, Penn., Morris Long- 
streth. 

21. University of Pennsylvania, William Osler. 

22. Pulte Medical College, Cincinnati, O., J. D. Buck. 

23. Hahnemann Medical College, Philadelphia, A. R. Thomas. 

24. Bellevue Hospital Medical College, New York. 

25. College of Physicians and Surgeons, New York. 

26. Medical Department of City of New York. 

27. American Medical College, St. Louis, Mo., E. Vounlin: 

28. Long Island College Hospital, C. Jewett. 

The schools in this list will hereafter be referred to by the num- 
bers affixed against them. 

This list includes about one-fourth of the medical schools of the 
country; but inasmuch as it includes all of the largest schools, the 
proportion of students thus represented is much larger. Nearly 
one-half of the medical students of the country are in attendance 
upon the schools represented in the above list. 

The answers received to some of the questions show in many 
cases so much similarity, that it is not necessary to give them all 
here in detail. The following summary will indicate the questions, 
and the substance of the replies :— 


Questzon i. Is the theory that most, if not all, infectious diseases 
are caused by the growth of microscopic organisms, accepted by 
the members of your faculty and the physicians in your vicinity ? 

To this question the responses have been in the affirmative in al- 
most every instance. 

Nos. 3 and 22 change the question so that it reads, “caused or 
accompanied by,” and then answer in the affirmative. This, of 
course, changes completely the significance of the answer ; for, if 
the causal connection between the microbe and the disease is 
denied, there is nothing left of the germ-theory. 

No. 5 says, “ No.” 

No. 7 says, ‘Some absolutely, some cum grano salzs.” 

No. 12. “ Opinions still divided, a majority of the more modern 
thinkers falling in with that view.” 

No. 27. “ Not wholly.” 

No. 28. “ No, we are not wedded to this theory. 
but it may not.” 


It may be true, 
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Question 2. Do you regard the theory as of as much importance 
as is claimed for it by the various doctors and scientists who adyo- 
cate it ? 

With the exceptions noted below, all of the replies recognize that 
the subject is one of great importance, this conclusion being in 
general based on the fact that the germ-theory emphasizes and 
makes possible a scientific study of preventive medicine. 

The exceptions are as follows : — 

No. 3. “I do not. The adoption of the mere theory as a general 
proposition does not add any thing to our resources for either 
curing or preventing disease. Every new fact that becomes clearly 
and definitely established concerning the existence of a microbe, 
a ptomaine, or any other material condition accompanying the devel- 
opment and progress of any disease, is of importance, because each 
new fact is likely to suggest such investigations as will bring to 
light other facts until results of importance are obtained. The 
popular adoption of a general theory of disease has in all ages led 
to an effort to make all facts conform to the theory, and thereby led 
to many practical errors.” 

No. 5. ‘ Briefly, no.” 

No. 7. ‘No, I do not believe that the bacillus has been proved 


to be the occasion of disease. Mayit not.be a product ? Am open 
to conviction.” 
No. 22 says, “Further investigations very desirable. The facts 


are not allin yet.” 


Question 3. Do you think the practical value of the subject is 
destined to be sufficient to demand a wider and more thorough 
treatment in our medical schools and training-schools for nurses ? 

To this question a simple or an emphatic affirmative answer was 
given in all cases where a reply was received, except in the follow- 
ing instances : — 

No. 3. “I think the subject receives a full share of attention in 
all the more important medical colleges, hospitals, and training- 
schools for nurses in the country. Such is certainly the case in the 
schools in this city, and in the medical societies also.” 

No. 5. “No.” 

No. 6. ‘I do not, by any means.” 

No. 7. “ The whole subject needs to be further investigated and 
better understood.” 

No. 22. ‘As fast as solid ground is reached. 
naturally jumps at conclusions.” 

No. 27. “ There is nothing as yet very practical about the sub- 
ject : it is mainly theoretical.” 


The human mind 


Question 4. Is it practical to introduce it into a medical course 
as a branch of pathology ? 

No direct reply to this question has been received from Nos. 2, 
10, 12, 19, 20, 21, 24, 25, 26. In all of these institutions, however, 
very special attention is paid to the study of bacteriology, as will be 
seen in the answers to the next question. 

No. 1 says, ‘Yes, but the ideas advanced should be demon- 
strable.” 

No. 3. ‘Certainly not; and for the reason that microscopic or- 
ganisms, so far as they act as causes of disease, belong to the de- 
partment of etiology instead of pathology, and, if any of them are 
simply developed as products of disease, they belong to the depart- 
ment of morbid anatomy.” 

No. 5. ‘‘ No.” 

No. 6. ‘No. It could be disposed of in a few sentences ; but to 
make the fuss over it that some lunatics do is an abomination in 
the eyes of the Lord and man.” 

No. 7. “‘ Not at present.” 

No. 8. “ This is a question chiefly of finance and of public appre- 
ciation of preventive medicine.” 

No. 11. “I think it not only practical, but necessary to an under- 
standing of pathology.” 

No. 16. “Yes, and it ought to be done, or intimately associated 
with it, as we have already done in our school.” 

No. 27. ‘‘ Not as a branch of pathology settled, but it is well to 
treat of the subject so far as science has unfolded.” 

All others answer with a simple affirmative. 


Question 5. To what extent does the subject receive attention 
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in the medical course of the school with which you are con- 
nected ? 

The answers to this question are of so much interest, that they 
are given here in detail. 

No. 1. “Not to any great extent, no pathological laboratory 
work.” 

No. 2. “A fully equipped laboratory for bacteriological investiga- 
tion. A special lecturer is employed to give instruction. In the 
pathological laboratory attention is given to demonstrations of the 
presence of bacteria in disease. The subject of ptomaines is taught 
in the chemical department.” 

No, 3. “ The subject of micro-organisms receives a full share of 
attention in the practical laboratories of chemistry, histology, 
pathology, and a well-equipped bacteriological laboratory, as well 
as in the teaching of every practical department, both didactic and 
clinical.” 

No. 4. “All the teachers whose branches bear upon it teach it 
more or less, though not systematically. We have a professorship 
which includes general pathology, hygiene, and bacteriology.” 

No. 5. “ More than deserved.” 

No. 6. “In speaking of the causation of disease, it receives due 
attention.” 

No. 7. “ Two professors of pathology. 

No. 8. “ All of the seven chairs enforce the germ-theory of com- 
municable disease.” 

No. 9. “Special lecturer employed to give instruction on this 
subject.” 

No, to. ‘“‘ Bacteriological laboratory, and a special instructor in 
this branch.” 

No. 11. “A special chair of pathology and bacteriology has re- 
cently been established, and a well-known scientific worker elected 
to fill it.” 

No. 12. ‘The pathology which I give in connection with theory 
and practice, when dealing with infectious diseases, includes bac- 
teriology; and I am in the habit of urging the students to investi- 
gate the field for themselves, as the branch is not thoroughly de- 
veloped.” i 

No. 13. ‘““One lecture each in surgery, medicine, obstetrics, and 
poisons, with four in chair of pathology, and practical microscopical 
work.” 

No. 14. “Interwoven in all the teaching. Lectures on micro- 
organisms, their life-histories, nature of proof that they cause dis- 
eases, etc., are given. Different specimens of bacteria are demon- 
strated.” 

No. 15. ‘(Is lectured on and demonstrated by one lecturer on 
histology, who has one hour a week.” 

No. 16. “‘ The subject is largely taught by the professors in sur- 
gery, theory and practice, materia medica, chemistry, gynecology, 
pathology, and hygiene.” 

No. 17. “A culture laboratory, and the professor devotes consid- 
erable time to bacteriology.” 

No. 18. ‘ Professor of hygiene teaches in his lectures something 
of the theory of germ-cells and microbes in disease, and the im- 
portance of care and cleanliness; also the danger of eating un- 
cooked or rarely cooked animal food. The professor of anatomy 
and histology also has given some very instructive discussions in 
his lectures on the subject.” 

No. 19. “ A fully equipped bacteriological laboratory. The lab- 
oratory was furnished directly from Koch’s laboratory in Berlin.” 

No. 20. “In the early lectures of the yearly course on pathology 
a full exhibition of the pathogenic forms is made by means of the 
lantern; also lectures on the relation of the micro-organisms to 
each disease. In the laboratory the class examine with the micro- 
scope the organisms in stained preparations of cultures and sections 
of tissue, etc. The method of culture-preparation, etc.,are shown.” 

No. 21. “In the second and third years a good deal of time is 
spent by the students in the pathological laboratory. Bacteriology 
forms part of the regular course of instruction. In the department 
of clinical medicines the bacteriological questions in relation to 
diagnosis and etiology are fully discussed, and the clinical labora- 
tory is provided with full means of research in this line.”’ 

No. 22. “Incidentally only.” 

No. 23. “ Only in an incidental way in connection with infectious. 
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disease. I have in contemplation introducing a department for study 
and original experiment in bacteriology in our school.” 

No. 24. ‘A competent instructor in bacteriology, trained in Ger- 
many.” 

No. 25. “A well-equipped bacteriological Lage with a 
special instructor.” 

No; 26. “ A special instructor, a pupil of Koch, aia bacteriologi- 
eal instruction.’ 

No. 27. “ The facts and investigations are Beaty set forth, leav- 
ing the subject open to further investigation. We believe that 
blood-poisoning may not be due to germs. Much depends on 
ptomaines. Decomposition does not depend on germs. Suppura- 
tion has a cause within the body independent of germs. Germs 
may be the result of decomposition or animal chemical changes. 
At all events, we are not satisfied on these points.” 

No. 28. “I can speak of obstetrics only. The student is taught 
a rigid aseptic practice, and is daily drilled in the methods of steri- 
lizing hand and instruments, etc.” 


Question 6. Do you think the general principles of the nature of 
infectious diseases, and the methods and meaning of infection, 
should be taught the general public through the public school ? 

The responses to this question have been quite varied, and are of 
‘course in all cases personal opinions rather than official replies. 
These replies are interesting as indicating various opinions on pub- 
lic-school teaching, and a number of them are given below; but 
‘since in some cases the request was made that the reply should not 
be quoted, the replies are given without reference to the source from 
which they are obtained. 

Ten replied with a simple affirmative : others replied as follows :— 

“T think that this subject, in connection with general sanitary 
science, might and should be introduced into the studies of the 
common school.” 

“ Not yet, except in the way of and in regard to necessary disin- 
fection, cleanliness, and general hygiene.” 

“ Am free to say that the attempt to teach bacteriology generally 
would be a most misdirected effort.” 

“Tt would unquestionably be avantageous could suitable teachers 
be obtained; but I shudder to think of the statements which would 
‘pass current if the subject were made obligatory in even the high 
schools.” 

“Not at present, but after the subject is more fully understood.” 

“No, they would make a botch of it, and teach more falsehood 
than truth. It needs more acquaintance with the subject than can 
be expected of non-medical or non-expert teachers.” 

“Yes. If physiology and healthy function are taught, of much 
more importance would it be to sow the seed of understanding how 
to keep those functions healthy in all ways. An elementary work 
on preventive medicine, including bacteriology, should be taught 
ithe young. It should be so prepared that the mind could grasp it 
without being prepared by a medical education.” 

“To some extent it should ; but so very much is crowded into the 
children’s heads, that they become dazed, and are mere parrots 
when they get through.” 

“No, certainly not: first, because not one per cent of the scholars 
in the public schools have reached the stage of maturity and men- 
tal discipline necessary to enable them to comprehend or profit by 
the teaching of such subjects; second, because the public schools 
are already over-crowded with so many branches of higher and more 
-abstruse character, that not twenty-five per cent of the scholars are 
allowed time enough to gain an adequate knowledge of the most 
rudimentary and practical branches of knowledge. Consequently 
it is much easier to find boys and girls who can repeat Latin, French, 
or German, finger a piano, recite verbatim answers from a manual 
of physiology, etc., than to find those who can write a letter con- 
taining one or two hundred words without violating some of the 
most important rules of orthography, syntax, and penmanship.” 

“T do not think any one connected with this school would ad- 
vise the introduction of bacteriology in our public schools.” 

“First teach the profession, and through them the public. No 
objection, of course, to extending knowledge in every possible way, 
but don’t think it yet time to expect much through public schools. 
We must first show more facts.” 
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“No harm, little good.” 


From the circulars sent to the training-schools for nurses, no 
responses have been received. This is the more to be regretted, 
since, if preventive medicine is of value to any one, it is to nurses. 


A few words in final summary and review may not be amiss. 
The question naturally arises, whether the responses from the 
schools above given can fairly be taken as an average, and whether 
we can judge of the whole body of medical schools by the replies 
received from those in the above list. I think it cannot be as- 
sumed that this is possible. The above list includes nearly all of 
the larger schools, and those in which most advanced methods would 
be expected. It seems quite natural, also, that those institutions 
which have given any considerable attention to this subject would 
be more likely to respond to the circular sent by Sczezce than those 
which had not yet regarded the subject as of sufficient importance 
for careful study. It is almost certain, therefore, that, if responses 
should be received from the remainder of the medical schools, there 
would be found a much larger proportion in which the subject is 
considered only incidentally or not at all, a much larger proportion 
in which the germ-disease theory is regarded as of little or no im- 
portance. 

The fact that no responses have been received from the training- 
schools for nurses can hardly be interpreted as having other signifi- 
cance than that the subject of bacteriology has not received enough 
attention in these schools to warrant any opinion on the matter. 

From the replies above summarized, even though they are less 
general than could be wished, I think we can fairly draw the fol- 
lowing conclusions : 

. The germ- theory has in the past few years been rapidly ac- 
ante acceptance, is almost everywhere regarded as a subject 
worthy of most careful consideration, and is nowhere looked upon 
as an absurd speculation, as was the case a few years ago. The 
causal connection between specific microbes and definite diseases 
is not yet, however, everywhere acknowledged by physicians. 

2. Quite a number of special bacteriological laboratories have 
been established in connection with our larger medical schools. 
They are under the charge of competent directors, and are places 
where original research is being carried on, and where students have 
an opportunity to familiarize themselves with the subject in a prac- 
tical manner. American medical schools are thus doing their share 
in this research in this matter, and in the endeavor to advance our 
knowledge of bacteria and their relations to disease. 

3. A large number of our schools, probably a large majority of 
them, do pay considerable attention to bringing to the notice of 
their students this subject in its theoretical and practical bearings. 
In some cases it is only done incidentally, in others by a few odd 
lectures, and in others by regular courses of lectures and laboratory 
instruction. As much is being done in this line as can be expected, 
when we remember that not a few of the medical courses are, of 
necessity, little more than periods of cramming to give the stu- 
dents just enough knowledge to enable them to make ordinary 
practitioners. The course is frequently so short as to make it 
hardly a possibility to treat scientifically any subject not directly 
bearing upon the treatment of disease. It will be noticed that the 
amount of attention given to the subject is not regulated by the 
amount of importance placed upon it by those who have answered 
the circulars. In some cases where the theory is rejected it is still 
taught in the school; and in others, where it is fully accepted and 
regarded as of great importance, the amount of teaching is yet very 
slight. This indicates that it is usually difficulties of finance or 
otherwise which in many cases have delayed the adequate consid- 
eration of the matter. 

4. It would be the opinion of probably a majority of physicians 
and teachers, both of those who believe in the importance of the 
subject and of those who do not regard it as of much import, that 
the time has not yet come when bacteriology can be taught to ad- 
vantage in the public schools: at least, this cannot be done until 
some thoroughly competent person shall have carefully summarized 
the facts in the form of a short, clear account, which could be used 
asatext-book. It must be borne in mind, however, that many 
physicians are, for reasons similar to those given above, opposed to 
the teaching of physiology in the public schools, This is, however, 
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generally recognized as advantageous, and in some States required 
by law. It certainly seems, that, if physiology is to be taught, there 
would be just as few evils, and much more of value, accruing from 
the study of the principles of infection and subjects connected 
therewith, than results from the study of many subjects now taught 
under the head of physiology. The value of the study of bacteriol- 
ogy in the colleges and universities is more evident, and has been 
well shown in the letter of Mr. Theobald Smith, published in a re- 
cent number of this paper. 

In conclusion, then, it may be said that our medical schools and 
profession generally have been and are advancing along this line 
of bacteriology as fast as canbe expected. Allof the larger schools 
have taken up the subject in a thorough manner, and many of the 
smaller ones are doing the same. The indications are, that a few 
years will see bacteriology established as a subject to be taught, 
either as a branch of pathology or otherwise, in all of the medical 
schools whose financial condition will warrant it. H.W. CONN. 


CHEMICAL LABORATORY OF THE ALABAMA POLY-— 
TECHNIC INSTITUTE. 


WE present in this number of Sczenzce a cut of the new chemical 
laboratory of the Agricultural and Mechanical College of Alabama, 
located at Auburn. The substantial growth of this institution 
has been such that the trustees, at their annual meeting in June of 
last year, authorized the construction of a new laboratory in con- 
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FIRST FLOOR. 


A, Spectroscope and polariscope room ; B, Assistant’s private working-room ; C, Com- 

bustion-furnace room. 
nection with the Agricultural Experiment Station and the State 
Department of Agriculture, of which the professor of chemistry is 
the official chemist, and for original research. At a subsequent 
meeting in July, it was determined to erect a larger building than 
at first contemplated, and transfer to it the chemical department of 
the college. 
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The building is a handsome two-story structure, 40 by 60 feet, 
with a stately tower, and a rear projection 35 by 60 feet of one 
story, and basement. The exterior is of the best quality of pressed 
brick, laid in red mortar, with cut stone trimmings and terra-cotta 
ornamentation. : 

The main floer contains a central hall ten feet wide, with side 
hall for stairway of the same width, but extending only halfway 


Gas room. 
25° 


SECOND FLOOR. 


across the building. On entering through the large archway under 
the tower, the first room to the left is the office of the professor of 
chemistry, to the rear of which is the library and balance-room- 
On the right, extending the whole length of the floor, is the State 
laboratory and laboratory for research. Two small rooms are cut 
off from this, one to be used as a balance-room, and the other for 
the spectroscope and polariscope. Leading from the rear of the 
main hall is the door which enters the large laboratory for general 
work. Two rooms are cut off from this,—one for combustion 
furnaces ; and the other, a private working-room for the assistant. 

In the basement are ample accommodations for assaying and 
storage. The main laboratory will accommodate sixty students, 
and, when the fitting-up is completed, will contain the latest im- 
proved working-tables, with water, gas, and every necessary appli- 
ance for chemical work. Niches in the walls opposite each work- 
ing-table, with hoods where necessary, connect with flues, and 
furnish the best possible means of escape for deleterious vapors, 
while ventilators in the ceiling furnish additional means for getting 
rid of noxious gases. The pitch is sixteen feet in the clear, 
with panelled ceiling of oiled Southern pine. The rooms are 
wainscoted throughout, and finished in natural wood. The second 
story contains a large lecture-room and room for gas-analysis. 
Around this lecture-room, suitably arranged, will be cases for con- 
taining crude and manufactured products, illustrating the subjects. 
of agricultural and industrial chemistry, which are prominent sub- 
jects taught in this institution. Since the war, the South has. 
awakened to an appreciation of her vast industrial resources, and 
every effort is made to educate her young men in a way that will 
prepare them to utilize her vast deposits of coal and iron and mar- 
ble, and other valuable minerals, as well as to maintain, and if pos- 
sible to increase, the productive capacity of her soil. 
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ONE YEAR OF INTERSTATE COMMERCE CONTROL. -. 
WHO IS THE GAINER? 

Jus one year ago the government laid the iron hand of a Bis- 
marck upon the railways of this nation, their procedure, tariffs, and 
particulars, under guise and pretext of a provision of the Constitu- 
tion, framed at a time when railways were unconceived of in the 
brain of man, and when the only possible object of that provision 
must have been to prevent internecine commercial hostilities or dis- 
criminations among the States. Who has been benefited? The 
best evidence attainable ought to be the statement of the commis- 
sion appointed to administer the statute taking control of the rail- 
ways. In this first annual report the commission says (the Italics 
are ours), ‘‘ The Act to regulate commerce has now been in opera- 
tion nearly eight months. . . . It has operated directly to increase 
railroad earnings, especially in the cutting-off of free passes on 
interstate passenger traffic. . . . Freight traffic has been exception- 
ally large in volume, . . . 20 destructzve rate wars have occurred, 
but increased stability in rates has tended in the direction of stabil- 
ity in general business.” In other words, then, it is the railway 
companies which have been benefited. 

But this was not the object of the statute. The railways had not 
complained of ill treatment. They had, indeed, recognized the im- 
mense complications of competing systems, the damage suffered by 
the people from the rate wars and unjust recoupments for the ex- 
penses thereof, and had themselves provided a remedy by the es- 
tablishment of so-called ‘ pools ;’ which, however, the Act of Inter- 
state Commerce promptly and peremptorily abolished. It is 
something of a commentary on the words we have put in Italics 
above, that whereas, at the date at which the statute took effect, 
the situation was tranquil and satisfactory (the ‘ pools’ having low- 
ered rates to a minimum never reached before), the passage of the 
Act sent tariffs upward at a bound; and before the report above 
quoted had left the binder’s hands, a rate war began in the West 
whose bitterness has, so far, surpassed in violence any ever known. 
At this writing the companies engaged have lost, and are daily losing, 
millions, until several of the roads involved have ceased to solicit 
freights, because to do no business is cheaper than to move their 
trains for unprofitable transportation. And it will not fail to add 
comment to commentary, that while this very Interstate Commis- 
sion has been sitting calmly at Washington, dismissing trivial com- 
plaints against great trunk-railway systems, the ironclad statute 
which creates it forbids these very warring railways from warding 
off bankruptcy by coming together, pooling their issues, and termi- 
nating the battle which is sapping their resources. Next July the 
semi-annual dividends will be found adjusted to this rate war, and 
so the people of the United States will pay all the bills; and the 
railways, relieved of their burdens, can go on again. But such re- 
lief will clearly only be temporary as to them, with the prospect of 
more wars and more bills for the people to pay. Meanwhile the 
statute of interstate commerce continues to centralize without ad- 
justing, or attempting to adjust, the larger problems, while carefully 
hearing and writing opinions as to the least of minor and local par- 
ticulars of which individuals believe themselves warranted to com- 
plain; and this, although the statute itself expressly empowers the 
commission to take jurisdiction of its own motion, and in the ab- 
sence of any actual complaint whatever (on grounds of public pol- 
icy, no doubt; but, upon whatever policy, an opportunity just now 
very carefully overlooked by this honorable commission). 

By the time this paper appears in print, the warring railroad compa- 
nies will probably have come together in ‘ conference,’ ‘ committee,’ 
or ‘synod,’ and terminated the ruinous battle I have above alluded 
to. Only (in deference to the statutes of united Germany, and the 
Bismarck policy whose spirit has materialized among us in the 
shape of an interstate commerce law), whatever they call it, they 
will be mighty careful not to call it a ‘ pool.’ 

But why should the interstate commerce statute be operated to 
favor the railroads? Such were not the reforms sought. The Inter- 
state Commerce Act was the concentration of popular forces, which 
had for years fought railway incorporations in our legislatures and 
“in our courts: the crystallized expression of fifty years of popular 
discontent with railway management throughout this Republic- 
The people looked to the first utterance of a commission created to 
administer it, for arraignment of the wrecked railways for their 
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disregard of popular rights, their high-handed indifference to law, 
and their supercilious contempt for the non-railway element in the 
community, that should be scathing in its terms, and triumphant 
inits justification of the government’s constitutional right to assume 
control of a private interest, and to take the first step toward that 
centralization which Washington deprecated in prospect, which 
Jackson scotched in its birth, and from the possibility of which a 
bloody and costly civil war was supposed to have finally relieved. 
Nor was it mere aimless legislation. The experiment of biennial or 
even triennial legislatures in some of the States, as tending to de- 
crease the volume of legislation, has always been found to work well, 
The volumes of session laws of our States are, as to their bulk, apt 
to become mostly lumber in a surprisingly short time, the number 
of statutes whose usefulness will survive the first few years of their 
passage being found a surprisingly small one. And even of our 
National Legislature it can be fairly said that the more time it 
wastes, the greater the nation’s gain. But the interstate commerce 
law was no product of mere zeal, or temptation to legislate on gen- 
eral principles. It was the offshoot of sentimental prejudice and 
jealousy, no doubt ; but its fathers and advocates in Congress can- 
not be suspected of having been actuated by either motive. The 
vastness of the nation’s growth for half a century had rapidly made 
railroads into systems. The immensity of the plants, the accumu- 
lation of costly rolling stock, the huge volume of business, could 
not fail to impress the people with a sense of power not proceeding, 
like the power of the government, from the consent of the governed — 
from themselves. The enormous operations carried on daily in the 
people’s eyes suggested enormous profits, and engendered popular 
discontent. These enormous operations necessitated new channels 
and feeders; that is to say, new railways. To save time, the in- 
genuity of the nineteenth century had devised construction com- 
panies, which, by subscribing for the capital of these new roads, 
should obviate the slow and tortuous collection of money by private 
solicitation ; and these, centralizing profits as well as subscriptions, 
massed wealth in localities, and attracted the popular envy. The 
boundlessness of all these brought great bankruptcies for courts to. 
deal with; and the result of each was the inevitable wrecking of 
great corporations, and the private accumulation of wealth in the 
hands of the winners in these legal fights. No sooner was this the 
situation than a new problem intruded itself upon the already com- 
plicated maelstrom. The movement known in Europe indifferently 
as internationalism, socialism, or nihilism (where it grew originally 
from the discontent of the constantly enlightening and self-educat- 
ing masses at the support in opulant idleness of privileged classes, 
useless courts, and—to the people— always absolute monarchies) 
was utilized to express among us the popular envy, discontent, and 
prejudice against corporations it felt in Europe only against kings ; 
and the result was felt in strikes, trade-combinations, and central 
labor unions, where one trade supported another, and each all, in 
abandoning work by the thousands and ten thousands at one and 
the same time. Underlying all this was, of course, the capital fact 
that the railway industry itself was not at fault; was not respon- 
sible for the shrewdness of the Wall Street operator: for intentional 
defaults in dividends and interest procured for wrecking purposes: 
for the huge competition and the closeness of margins which put 
them at the mercy of a single disastrous season. The president of 
a great railway recently asserted, in answer to a demand from the 
company’s employees for higher wages, that in twelve years his 
company had not only not netted a dollar, but had actually mined 
and distributed 51,000,000 tons of coal at a cost of $51,000,000, and 
paid $53,000,000 for the privilege! The margin of profit had dis- 
appeared entirely in the giant competition of American railway 
companies, which yet had given, and was daily giving, support to 
almost a tenth part of the people of the United States. 

But great economic facts like these, like great investments, lose 
strength by their very immensity. The laborer working ten hours 
a day, six days in the week, with a family of ten children clamoring 
for food, cannot be approached with figures showing, that, out of a 
hundred millions of income, his employer had not been able to re- 
serve one ten-thousandth percent; that the private fortune amassed 
by one man in railway wrecking was the crystallization of ruinous 
losses to thousands of smaller capitalists not of the working-men ; 
that the plant of the great corporations had been paid for by the 
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hard-earned savings and small economies of thousands more ; and, 
most of all, that, of the total of all these losses and savings, almost 
a hundred per cent had gone to pay for labor, and for material the 
cost of which itself was largely the labor of handling it. Such 
statements as these, few of his betters have the brains to grapple 
with. The day-laborer may have sundry vague impressions that 
he should be paid in proportion to the number of his children 
rather than according to the value of his services; that the idea of 
anybody handling a million of money is a personal affront; and 
that altogether he is a slave, and that any change and convulsion, 
and shifting of bases, could not make him more wretched, and 
brought an even chance of betterment. He may not even be equal 
to these ideas, but simply absorb the single idea that the master of 
his local union has money to occasionally pay him a per deem 
almost as great for not working as he receives from his employer 
for working. But he knows that he is the slave of somebody. The 
nearest railway company is to him the most prominent representa- 
tion of massed wealth, and he accordingly selects it for the slave- 
driver against whom he is to rebel. Everybody saw the wrong, 
but the remedy was not so apparent. Everybody sees logically that 
the railway as an institution is innocent of all this chaos. But logic 
is one thing, and practical solution, quelling of clamor, ameliora- 
tion of disasters, are quite another. So it was that when the com- 
plicated problem reached the floor of Congress, it was no longer a 
sentiment, a prejudice, or a jealousy : it was a mighty and imperious 
‘fact, demanding and insisting upon immediate attention. Congress 
passed the Act to regulate interstate commerce, the President ap- 
proved it, and it was the law of the land. It has been in operation 
ayear. So far as the people of these United States are concerned, 
has it changed the situation (existing at its approval, and admitted- 
ly clamoring for remedy) in the slightest degree? Have strikes 
ceased? Are rates lower? Have private fortunes disappeared or 
ceased to be accumulated? WHave the railways been curtailed in 
their despotic sway over the lives, fortunes, and liberties of our 
people? Had any recipient of a pass over one of our railways, or 
of a drawback, rebate, or special privilege, complained to Congress 
that he had beenso favored? (That concessions to the few were 
injuries to the many, and the ‘pass’ system an unmitigated wrong 
and nuisance, — these were the complaints of the railway com- 
panies, not of the people; and Congress had heard them with ears 
as deaf as adders’ ears for the last quarter of a century.) To these 
questions some of us are still looking for an answer, others the 
commission itself has answered for us. The Interstate Commerce 
Commission (to its credit everlastingly, be it said) did not wait for 
the filing of its first annual report to come boldly forward and tell 
the people of the United States that they were in error; that the 
railways were not their enemies; that, although bound to assume 
that it had been created for some wise purpose, and therefore to 
hunt around to find that purpose, the commission did not propose 
to share in the communistic cry of ‘Down with the railways!’ or 
even to adinit that railways were a menace to the liberties of the 
people. It seized upon its first opportunity to assume that the 
statute of interstate commerce was of no practical value to any- 
body, but intended to be understood in a purely Pickwickian sense. 

That opportunity was the presentation of a petition, on the part 
of one of the corporations to be brought under the paternal power 
of the commission, — the Louisville and Nashville Railroad Com- 
pany, — for relief from the operation of so much of the fourth sec- 
tion of the Act as prohibited railway companies from charging 
more for the ‘short haul’ than the ‘long haul,’—a_ prohibition 
which was and is the gist of the Interstate Commerce Act, and which 
opens up the entire question of the right of a railway company to 
judge for itself as to its right to live, operate its roadway, to pay its 
fixed charges, or generally to conduct the business for which the 
people had incorporated it. For to say that a grocer may sell 
sugar, but that if another grocer across the way also sell sugar the 
first grocer may not compete with the second grocer, is clearly to 
so embargo the first grocer as to close him out. To be sure, the 
law added a clause limiting the prohibition to “ substantially similar 
‘circumstances and conditions ;”’ but the limitation scarcely helped 
matters, since it merely substituted a question of fact for a question 
of law, and opened an interminable and costly field for the taking 
of testimony and the examination of witnesses which could easily 
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paralyze any interest forced to enter it. Besides, to recur to the 
simile of the grocer, it might be said to permit the retail trade in 
sugar only on condition that no wholesaling was attempted. He 
might sell a pound of sugar at any price he could get, but must be 
careful, if he sold a thousand hogsheads, not to diminish his rate 
per pound, either by quoting his commodity at less, or by rebating 
or offsetting for the comparative magnitude of the transaction. 
Such, then, being the opportunity, the cause of the client, the opin- 
ion of the commission in this first case of importance was looked 
for as an emphatic justification of the law the people had enacted. 
But on being promulgated, the opinion, so far as any crimination 
of the railway companies or any indication of the constitutionality 
or policy of the law was concerned, turned out to be as unsatisfac- 
tory to the non-railway public as Balaam’s cursing of Israel was to 
Balak. ‘“ What hast thou done unto me?” cried the disappointed 
king. “I took thee to curse mine enemies, and, behold, thou hast 
blessed them altogether.” The first pronouncement of the Inter- 
state Commerce Commission begins with an apology for not inter- 
fering with the railway companies, which, to say the least, was 
unique in juridicial literature. It declared (p. 5’), that, “if the 
commission were to perform the inquisitorial duties imposed upon it, 
it would be compelled to forego the performance of judicial and other 
functions which by the statute were apparently assumed to be of 
high importance, and even then its authority to grant relief would 
be performed under such circumstances of embarrassment and delay 
that it must in a large measure fail to accomplish the beneficial 
purposes which it must suppose the statute had in view.” The 
commission deprecated any performance under its inquisitorial 
function, since that function “‘in a single case might require for its 
proper determination the taking of evidence all the way from the 
Pacific to the Atlantic ; and this not merely the evidence of witnesses 
for the petitioning carrier, but of such other parties as might conceive 
that their interests or the interest of the public would be subserved 
either by granting the relief applied for, or denying it’’ (p. 5). 
Certainly, nobody can blame the commission for preferring to sit 
cosily in Washington and exercise judicial functions than to take 
testimony not only of the parties before the commission, but of any 
party who might consider himself aggrieved by any act of a rail- 
way company or by any proximate or remote effect of such act or 
its theory, from Maine to California. And, even should the com- 
mission be able to decide the matter before it without the bother of 
hearing testimony, the commission admits that ‘an adjudication 
upon a petition for relief would in many cases be far from conclud- 
ing the labors of the commission in respect to the equities involved : 
for questions of rates assume new forms, and may require to be 
met differently from day to day: and in those sections of the 
country in which the reasons or supposed reasons for exceptional 
rates are most prevalent, the commission would, in effect, be re- 
quired to act as rate-makers for all the roads, and compelled to 
adjust the tariffs so as to meet the exigencies of business while at 
the same time endeavoring to protect relative rights and equities of 
rival carriers and rival localities.” ‘This [and here is a touch of 
nature which shows, at any rate, that an interstate commissioner’s 
life threatened at the very outset to be no bed of roses] in any con- 
siderable state would be an enormous task. Ina country so large 
as ours, and with so vast a mileage, it would be superhuman. A 
construction of the statute which should require its performance 
would render the due administration of the law altogether imprac- 
ticable’”” (p. 5) says the commission finally. And yet, if the Inter- 
state Commerce Act means any thing, it means just what the 
commissioners, in their first decision, declared to be impracticable, 
— superhuman and impracticable! Here are seven commissioners, 
at a salary of seven thousand five hundred dollars per annum, 
launched with an appropriation of one hundred thousand dollars 
from the people’s treasury, and on that equipment expected to 
supervise the hourly business of a continent at present in the hands 
of perhaps a couple of thousand auditors, with a combined staff of 
a hundred thousand clerks and agents — with salaries ranging from 
twenty thousand dollars downwards, and overworked at that! 
But to proceed with examination of the opinion. Having frankly 
admitted that to endeavor to discharge the functions it was organ- 
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ized to administer would be superhuman and an impossible task, 
the commission sets to work, as in duty bound, to find something 
to do. It is legally bound to assume that it was created for a pos- 
sible purpose, to do something not superhuman. And so the com- 
mission, groping, as it frankly admits, in the dark, strikes at last 
upon the cause, “under substantially similar circumstances and 
conditions,” and finds at last a foothold. Surely, it says, “if the 
carrier . . . shall depart from the general rule, . . . if the circum- 
stances and conditions of the two hauls are dissimilar, the statute 
is not violated.” Clearly, if Congress shall take the grocery trade 
under its jurisdiction, and declare that the poor man must not be 
obliged to pay more per pound for his two pounds of ‘sugar than 
the dealer pays per pound for his two thousand hogsheads, it would 
put an end to the wholesale grocery business on the instant. But 
if Congress says that this rule shall only apply to the sugar made 
“under substantially similar circumstances and conditions,” then 
the sugar trade may go on in peace, as before, relying on the 
immutable truth that no like transactions are or can be under the 
same circumstances and conditions, and foregoing to attempt the 
“superhuman task’ of taking evidence all over the continent, — 
from the planters, the cultivators, the harvesters of the sugar-crop, 
the teamsters who carried it to the railroad, the shipper, the book- 
ing clerk, the carrying company, and so forth and so on, down 
through the jobber, the wholesaler, to the consumer or the mes- 
senger sent to pay the twenty or twenty-five cents for the brown 
paper parcel, — in perfect faith that in no two cases can the adjec- 
tive clause ‘substantially similar’ be predicated to any one trans- 
action when collated with any other transaction on record. Cer- 
tainly the commission is right. Indeed, the wonderful part of the 
Opinion is in the exact legal consistency and candor with which it 
admits that the law is one, whzch, ¢f logzcal, 2s ¢<mposstble of enforce- 
ment: and, tf tllogécal, can only be administered by leaving matters 
precisely as they were before the law was passed! Following the 
above line of reasoning, the commission declares (p. 6) that the 
statute becomes practical, and may be enforced without serious 
embarrassment. The commission, having settled this much, now 
proceeds to collate the two sections of the Act which relate to the 
long and short haul (Sections 2 and 4), and proceeds, “ It isnot at 
all likely that Congress would deliberately in the same act, and 
when dealing with the same general subject, make use of a phrase 
which was not only carefully chosen and peculiar, but also con- 
trolling, in such different senses that its effect as used in one place 
upon the conduct of the parties who were to be regulated and con- 
trolled by it would be essentiaily different from what it was as used 
in another” (p. 7). And therefore the commission renders its de- 
cision in a sentence which I must be pardoned for putting in Italics : 
“* Beyond question, the carrter must judge for ttself what are the 
substantially stmelar circumstances and conditions .. . on perl 
of the consequences” (p.7). But is not this what every carrier 
(may, every business-man) does, has always done, and always will 
do to the end of time? And is not this a pronouncement from the 
mouth of the Interstate Commission itself, that if the clause ‘ under 
substantially similar circumstances and conditions’ is of the 
“essence of the Act, then the law is a nullity ? 

But after having arrived, by application of every rule of law, and 
the legal construction of statutes, — that is to say, by irresistible 
logic, —to its conclusion on p. 7, the commission proceeds for 
twenty-two pages more to discuss analytically and still logically the 
situation. What situation? The case submitted by the petition, 
the Louisville and Nashville Railway Company, was simply the 
‘case which arises every moment of the day to any railroad com- 
pany which carries freight for hire; and while considerable per- 
centage of these cases are not necessarily ‘interstate’ in their 
character, yet every practical railroad man (certainly every student 
-of political economy) knows that such a character, from a commer- 
‘cial standpoint, could be given to almost every one of them without 
any difficulty. The remaining twenty-two pages of this startling 
opinion — startling in that it is a confession at the outset that the 
Interstate Commerce Act cannot change the situation without dis- 
-continuing the business and commercial transactions of the people 
of the United States —is merely an analytical examination of the 
reciprocal relations which arise between a shipper and a carrier in 
any contract of transportation. 
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The commission proceeds to lay down the following proposi- 
tions, which it deduces from the case before it, and the evidence 
taken :— 

“rst, That the support and maintenance of a railroad ought prop- 
erly to be borne by the local traffic for which it is supposed to be 
built, and the through traffic may justly be carried for any sum not 
below the cost of its own transportation. 

“2d, That the cost of local traffic is greatest, and the charges 
for carrying it should be in proportion; and, if they are so, they 
will often result in the greater charge for the shorter haul. 

«3d, That traffic carried long distances will much of it become im- 
possible if charged rates corresponding to those which may proper- 
ly be imposed on local traffic; and it must therefore be taken in 
recognition of the principle accepted the world over, that the traffic 
must be charged only what it will bear. 

“ath, That the long hauls at low rates tend to build up manufac- 
tures and other industries without injury to the traffic upon which 
rates are heaviest. 

“sth, That charges on long hauls which are less than the charges 
on shorter hauls over the same line, in the same direction, are com- 
monly charges which the carriers do not voluntarily fix, but which 
are forced upon them by a competition from whose compulsion 
there is practically no escape.” 

Since the above propositions are axioms in railway man- 
agement, and since, however immutable, axiomatic, and eter- 
nal they are— were before there was any Interstate Commerce 
Act or Interstate Commerce Commission, and will be after both 
have been numbered among the figments of the past; since the 
commission is not supposed to be organized for the purpose of 
ruling that black is black, and white is white, — what was left for 
the commission to say to the railroads of the United States except, 
“ Depart in peace, be ye warmed and filled, you have done nothing 
worthy of death or of bonds, you have conserved the best interests 
of the people, have built up a continent, and are worthy of the high- 
est praise’? That is precisely what it does say, for it un- 
hesitatingly adds, “On the construction we give to the statute, 
these several applications need not have been filed, and there- 
fore they might now be withdrawn without further judgment ” 
(p. 8). But the commission remembered the Act upon which 
it was created, and that it was expected to justify at least the 
action of Congress in creating it, and so announced its willingness 
to go into the merits of the question (it had just décided that there 
was no question), making its excuse, “that it is manifestly impor- 
tant to the public interest, as well as to that of the railways them- 
selves, that mistakes shall be as far as possible avoided” (p. 9), — 
(a proposition to which certainly nobody can demur); or to limit these 
propositions, or discover anywhere a public need or benefit that the 
management of the railways of the country have overlooked. How 
should the situation be changed to benefit the people? How can 
it be changed without destroying our interstate commerce; nay, 
without destroying the welfare of the country and paralyzing. all 
business transactions? ‘ Every railroad company,” says the com- 
mission, “ ought, when it is practicable, so to arrange its tariffs 
that the burden upon freights shall be proportionate on all portions 
of its lines, with a view to revenue sufficient to meet all the items 
of current expense, including the cost of keeping up the road, 
buildings, and equipment, and of returning a fair profit to owners.” 
But thisis precisely what every railroad does, has always done, and 
always willdo. To attempt to make tariffs other than proportion- 
ate would require an increasing of its book-keeping expenses, and 
of its auditing bureaus, to every railroad company, which would 
make it cheaper to go out of the business than to continue. In 
other words (the words of the opinion), ‘a railroad ought not to 
neglect any traffic of a kind that will increase its receipts more than 
its expenses” (p. 22). To state it frankly, therefore, the opinion of 
the commission, in the case of the Louisville and Nashville Railroad 
Company, is a benign approval of the business methods of our rail- 
road companies which certainly merits the exclamation of King 
Barak over the efforts of the prophet Balaam. 

And then the commission repeats in detail its already general 
commendation of the railways of this Republic. It says that they 
may compete with Canadian railways (p. 22) and with the water- 
courses (p. 22). And the commission therefore arrives at its rulings 
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(p. 27), which (except that it interprets the short and long haul 
clause to mean that a question of fact is thereby substituted for a 
question of law; and, inferentially, that to determine it the testimony 
of every individual in the employment of the railway must be taken 
by the court) does not in the slightest degree change the habitude 
and method of running a railway ; does not introduce a single inno- 
vation, or modify a single rule of railway operation : in other words, 
Congress has enacted a statute which a commission chartered to 
enforce it declares exacts that things shall remain as they are, and 
that, if the statute is ever suspected of interfering with things as 
they are already, the subjects of the statute must interpret it blindly 
and at their own peril! 

It would seem, therefore, that the commission itself has decided 
that the railways of this Republic have been, up to the date of its 
own appointment, properly managed: certainly there is no disap- 
proval of any particular acts, and only in the sixth ruling does it 
condemn certain possible acts and differentiations which it is not 
alleged that any railways have been guilty of, and which certainly, 
therefore, is mere odz¢a, or the expression of a general opinion upon 
a very interesting but entirely gratuitous conundrum of suppositi- 
tious railway policy. But is not a disturbance of constitutional 
limitations a rather high price to pay, even for so valuable a boon 
as is a governmental approval of American railway management ? 
Once broken, who can say what will pass these barriers? Perhaps 
there may yet be established at Washington an interstate theatrical 
commission which shall review and absorb the early functions of 
Master of the Revels, stage censor, and Lord Chamberlain! And, 
indeed, for such a bill, congress need not again borrow its policy 
from an Empire of Blood and Iron. It can get its suggestion this 
time from a Republic — from Mexico—where theatres are not 
only under the espionage of government, but even the migratory 
Yankee circus is officially coerced into living up to its posters. 

APPLETON MORGAN, 


MENTAL SCIENCE. 
Morbid States of the Attention.! 


THE absence of attention is usually termed ‘distraction,’ but 
there are really two kinds of lack of attention. In the first there is 
a constant flitting of the mind from one idea to another, a constant 
dissipation of the energies in all directions, for which the word 
‘distraction’ may be retained; and there is the lack of attention 
to the impressions going on about us, due to the fact that the at- 
tention is really absorbed in something else, — this is absent-mind- 
edness, which is thus an extreme ‘ present-mindedness ’ to a different 
train of thought, and may be termed ‘abstraction.’ It is with the 
exaggeration of one or other of these two conditions that morbid 
states of the attention are allied. If we take asa convenient defini- 
tion of normal attention, ‘a ¢emporary predominance of a mental 
state with a natural or artificial adaptation of the subject,’ then we 
can distinguish two groups of morbid deviations: (1) an absolute 
predominance of such a state that becomes fixed and cannot be 
dislodged from consciousness ; and (2) a state in which no idea 
can get an audience, and the attention is too weak to hold an im- 
pression steadily in the mind. To this may beadded a third group, 
in which, through congenital defect, the power of attention never 
develops, as in idiots and the weak-minded. 

There are all degrees of transition, from a normal concentration 
of the attention to the most imperative forms of fixed ideas. We 
have all been haunted by an aria which we cannot stop humming ; 
have been anxious about a sick friend, so that in spite of ourselves 
we could think of nothing else. This is a mild form of possession 
by an idea, that is more persistent than any other, keeps itself in 
consciousness, and by imperceptible steps passes beyond the con- 
trol of the will. The profound absorptions of many great men in 
their work are so much beyond their own control that one cannot 
but recognize an element of the morbid in them. When the object 
of reflection is a less worthy one, and the devotion to it, far from 
coinciding with the intentions of the individual, seems to him as an 
imposed task, we speak of an insistent idea (zwangsvorstellung of 
the Germans). M. Ribot distinguishes three kinds of such, accord- 
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ing as the purely intellectual, the emotional (usually a fear, as the 
long list of phobias indicates), or the voluntary (usually a morbid 
impulse to an absurd or criminal act, kleptomania, etc.) predomi- 
nates. The first class is the most important in this connection. 
The insistent idea takes many shapes, and in most of these we can 
trace analogies to our own every-day experiences. There is an 
arithmetical form of it, that sets the patient to ask, Why are men 
just so and so high? Why have houses this particular height ?’ 
and soon. Again: it may be a mania for counting every thing, — 
the number of pavements on a street, the number of streets in a 
city. The sight of a bag of grain irresistibly led one patient to: 
estimate how many grains there are in the bag, how many in the 
country, etc. Another must count all the trains leaving the rail- 
road-station, and keep account of their destinations. In these 
cases the patients often recognize the morbid nature of their 
thoughts: they fight against them, know that they are wasting 
time; but the ideas fill their minds completely, and demand atten- 
tion with a tyrant’s power. A feeling of intense discomfort, of an 
impending evil if they fail to count the trains, etc., is sometimes. 
associated with the state. There is, too, a metaphysical mania, in 
which the mind busies itself with unanswerable questions as to the 
constitution of matter, the final ends of nature,and soon. Persons. 
thus affected are usually of more than average culture; for the 
concentration of attention implies mental power. Nor are the 
objects of their thoughts entirely different from ours: the main 
difference is in the time and the control of these states. We think 
of such problems for a while, and then pass on to something else: 
to them that is impossible. In other respects such patients are 
often perfectly sound, and show great ingenuity in concealing a 
knowledge of their weakness from their associates. In general, it 
can be said that a large proportion of persons thus afflicted are the 
offspring of neuropathic parents, and not infrequently show other 
and physical symptoms of a degenerate stock. But the environ- 
ment, education, must be called into account to explain others of 
them ; and each case, especially as regards the particular form that 
the idea takes, must be studied by itself. The state differs from 
the normal, then, in degree rather than in kind. It is persistent, 
it is intense, it allows no relapse to a diffuse condition of the at- 
tention, and, as a mark of nervous disorder, it carries with it a 
weakness of the will that cannot drive out the unwelcome and offi- 
cious visitor. 

A more intense and acute concentration of the attention is to be 
found in the trance state, or ecstasy. This is allied to contempla— 
tion, to absorption in intellectual work, and brings with it an in- 
sensibility to outward impressions. When the state is very pro- 
found, such impressions can be intense and yet pass unnoticed. 
Archimedes, during the taking of Syracuse, remains absorbed in 
his contemplations. Soldiers often do not know they are wounded 
until the fight is over. Here, again, there is a high degree of men- 
tal power necessary, though it is often exhibited by fanatics other- 
wise mentally inert. But M. Ribot properly distinguishes between 
the cases in which the object of the contemplation is a sensory one 
and those in which it is purely ideal, and adds that the fanatics 
usually display the former kind of extreme attention. As a type of 
the more spiritual kind of ecstasy, the remarkable confessions of 
St. Theresa (a Spanish religionist of the sixteenth century) is cited. 
She describes no less than seven stages of ecstasy which are in a 
rough way capable of a psychological interpretation. The first is a 
state of ‘vocal prayer ;’ that is, the praying in a loud voice draws 
the attention away from the outside world. The second stage is 
termed ‘mental prayer.’ The sensory impressions are no longer 
necessary, the mind being held by the ideas that fillit. The ‘ prayer 
of meditation’ marks the third stage, which is perhaps only a more 
intense form of the previous state. The fourth degree is charac- 
terized by the ‘ prayer of passivity.’ Here the soul no longer pro- 
duces, but receives, has truth directly impressed upon it without the 
need of a logical demonstration. The fifth stage, the ‘ prayer of 
union,’ marks the beginning of the ecstasy, but it is as yet an in- 
stable state, and the possession is not profound. Finally, in the 
sixth stage, the ‘prayer of rapture,’ the body becomes cold, speech: 
and respiration are checked, the eyes are closed, the slightest 
movements require great effort, and in rare cases consciousness is- 
lost. The seventh degree of ecstasy is very mystically described.. 
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but is only an accentuation of the sixth, with perhaps a deeper loss 
of consciousness. Here the mind is reduced to a single point, at- 
tention is sharpened to the finest focus, and this extreme contem- 
plation seems to be an exception to the dictum of Hobbes, that to 
constantly think the same thing is not to thinkat all. Such extreme 
ecstasy is a rare phenomenon: Plotinus is said to have attained it 
only four times, and Porphyry but once. 

The weakening of the attention is seen in an extreme form in 
mania which presents a general and permanent exalted excitability 
of the psychic life. The general diffusion of energy is equally ap- 
parent in the prodigality of movements, with often an insensibility 
to fatigue. No co-ordination of the mental energy requiring an 
effort of the attention is possible. The same is seen in hysteria, in 
sleepy conditions, in drunkenness, in children. These semi-morbid 
states well illustrate the motor element in attention. The power of 
directing the delicate movements that accompany attention is lack- 
ing, and with this the attention itself is weakened. One sees in the 
effects of intoxication the loss of power over the finer muscles, then 
over the coarser ones, both accompanied by an impossibility to at- 
tend to thoughtful ideas, and then to mental impressions of the 
simplest kind. In sleep there is to a slight degree a direction of 
the attention, for the sleeper is more easily aroused by one kind of 
stimulus than by another; but in general the power of attention is 
nearly lost. If we pass from the cases in which the power of at- 
tention has been lost by disease, to those in which it was never 
developed, we have a difference of degree alone. Idiots, again, 
are found incapable of directing their finer muscles, and in ex- 
treme cases cannot walk; and the most successful mode of ap- 
proach to the minds of such defectives has been found to be 
through the muscles. 

By way of véswmé, we may speak of attention as a prevalent at- 
titude of mind. It may be represented by a straight line bifurcat- 
ing at either end. In the centre we have the average spontaneous 
attention: as we proceed to the right, the attention increases in 
intensity, passing into strong spontaneous attention, then into pre- 
occupation, revery, then into a weak insistent idea. Here the line 
divides, passing into the two extremes, —a fixed idea on the one 
side, and ecstasy on the other. Beginning again with the normal, 
and going to the left, we have voluntary attention as an organic 
mental habit ; and as this decreases, it is of only average power, 
then it becomes weak, and finally passes into the extreme loss of 
attention, which may be temporary and acquired on the one hand, 
Or permanent and congenital on the other. These are simply 
various types: in reality, all kinds of intermediate forms abound. 


UNCONSCIOUS CEREBRATION.— In the Popular Sczence Monthly 
for March, Mr. Francis Speir analyzes the returns to a list of 
questions quite extensively circulated by him, relating to the uncon- 
scious activity of the mind. The questions ask, for instance, of 
the power of recalling a forgotten word or sense-impression while 
thinking of something else, or perhaps in sleep; of the power of 
going through a more or less simple logical process under similar 
conditions ; and of the working-out of original ideas (composition 
of verses, solution of a problem, new modes of regarding a series 
of facts, and the like), especially of feats of this kind performed 
during sleep. The answers unmistakably show that the uncon- 
scious learns many an art from our conscious selves without the 
teacher knowing it ; and the relative frequency of really respectable 
performances going on in sleep is larger than one would, a przorz, 
expect. 


BOOK-REVIEWS. 


The American Journal of Psychology. Vol. i. No. 2, February, 
1888. Ed. by G.STANLEY HALL. Baltimore, Murray. 

THE coincidence by which this publication and the third part of 
the Proceedings of the American Society for Psychical Research 
(reviewed in the last number of Sczence) come to hand at 
the same time suggests a few considerations regarding the growth 
of the scientific study of mental phenomena in this country. It 
does not seem at all hazardous to predict that the ‘new psychology’ 
has come to stay, and that nowhere does it give more satisfactory 
evidence of its power to systematize the various interests of students 
of mind, and to invigorate with a new life all such topics as had 
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relapsed into the blissful slumber of a final settlement, than in this 
country. The Journal of Psychology comes forth as the distinct 
organ of the strictly technical and controllable study of all such 
phenomena as from one point of view are of important interest to 
the psychologist. In so doing it may incur the criticism of those 
who see in this step the incorporation of psychology in physiology 
and psychiatry; but apart from the fact that it is at present ex- 
tremely difficult to foresee what will and should be the boundaries 
of that science, it is getting more and more generally admitted that 
a science takes its character quite as much from the point of view 
from which it regards convenient groups of the facts of nature as 
from the particular class of phenomena it takes into account. 
Moreover, by accenting the importance of the ‘ specialist’ study of 
psychology, as also by emphasizing the value of a broad view of 
biological facts for the study of human development, it serves to 
convince of the error of their ways that throng of dilettanti who 
regard this as the proper field for their lawless rovings, as well as. 
to indicate the difficulty, if not the impossibility, of a single instruct- 
or representing the entire field of philosophical thought. 

The work of the American Psychic Research Society inevitably 
suggests comparison with that of the English society, devoted to 
the same purpose, and bears this test with great credit to itself. 
Judicious caution, careful reconnoitring of the general field, atten- 
tion to details, and an appreciation for the extreme ‘slipperiness ” 
of interpretation in this kind of research, characterize the work of 
the American society. Apart from any interest in the final decis- 
ion of the questions uppermost in the minds of its members, it is 
gathering facts of value to the psychologist, and appreciates that 
its field of work is closely related to that of other specialties, and 
cannot be carried on without a special knowledge of the possibili- 
ties of deception, of the mental traits of semi-morbid individuals, 
and so on. If one considers the wide-spread and intelligent inter- 
est in psychology represented by these two publications, it seems. 
very strange that our best educational institutions have made so 
little provision for the representation of this branch of science upon 
their several curricula. 

The opening article in this second number of the Journal of 
Psychology is by Dr. H. H. Donaldson, and treats of the relation of 
the recent researches in neurology to psychology. As the anatomi- 
cal analysis of the nervous system does in some rough manner 
bring into rational order many of its functions, it is natural to ex- 
pect that a deeper knowledge will increase the significance of this. 
co-ordination of structure with function. Again: this co-ordination 
itself is subject to an evolution, and the anatomical homologue of a 
certain organ in an animal higher in the scale does not necessarily 
mediate the same functions as in the lower animal. Man has not 
only more cortex, but exercises a proportionally larger number of 
functions with his cortex than other animals. 

A paper of great interest is that by Dr. Edward Cowles, upon 
‘Insistent and Fixed Ideas.’ Under this head, Dr. Cowles intro- 
duces the detailed and systematic study of the operations of a dis- 
ordered mind as a worthy object of investigation. The logic that 
draws conclusions at once analogous and yet opposed to those of 
common sense; the peculiar association of ideas that brings into 
connection facts and notions normally joined only in the uncon- 
trolled visions of dream-life or the fictitious world of children; the 
strong tendency for abstract notions usually simply allowed to stroll 
through the chamber of consciousness, and be gazed at as a curi- 
osity, to lodge themselves there, and acquire a reality that leads to: 
violent and sometimes dangerous action; and the entire process. 
still appreciated as something abnormal, something to be resisted, — 
all this is most graphically illustrated in the remarkable case described 
by Dr. Cowles. It is impossible to outline the history of this in- 
stance of a ‘fixed idea,’ as so much of its value depends on the rec- 
ognition of the gradual evolution of the morbid from insignificant 
eccentricities. 

The final paper in the series is a detailed criticism, by Dr. Joseph 
Jastrow, of the methods employed in experimentally determining 
the accuracy of the several senses. The object of the paper is to 
rescue this kind of experimental work from the various loose and 
uncritical processes which it has of late employed. 

Besides the original contributions, there is a vast number of re- 
views, abstracts of papers, notes, etc., covering a variety of topics- 
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A Text-Book on Roofs and Bridges. 
Trusses. 
8°. $2.50. 


Part I. Stresses in Simple 
By MANSFIELD MERRIMAN. New York, Wiley. 


TuIs work of Professor Merriman exhibits in a remarkable de- 
-gree the clear, logical arrangement and concise style which charac- 
terize his writings on engineering and mathematical subjects. 

The preparation of suitable text-books of applied science, and es- 
pecially text-books on engineering subjects, for students of technical 
schools, at the present day, is an art that demands something more 
‘than a critical knowledge of the subjects discussed. It involves 
also, in the highest degree, a true conception of the art of teaching ; 
and it may almost be laid down as a rule that the most successful 
teacher is best fitted to prepare a text-book on the subject which 
he teaches. 

Admirabie works there may be on particular branches of engi- 
neering: for example, works in which abundance of detail and 
illustration, the presentation and solution of intricate and unusual] 
problems, and the introduction of whatever may elucidate the sub- 
ject, furnish to the investigator or professional engineer most valu- 
able and instructive information, but which may be quite unsuitable 
for the daily use and instruction of the undergraduate student. 

During the period of the life of a student when his habits of 
thought and investigation are forming, it is of the utmost impor- 
tance that he should become thoroughly imbued with the rational 
principles and processes of thought which will make him an inde- 
pendent thinker and investigator. 

In this work the plan adopted for the computation of stresses in 
the members or parts of roofs and bridges, is, to use Professor 
Merriman’s own words, “The principles and methods are first 
established, and then numerous examples are fully worked out to 
illustrate them and their application to different forms of trusses, 
while a number of problems are stated for the exercises of stu- 
dents.” 

This plan is faithfully carried out, the mathematical treatment of 
the principles and methods being clear and concise, and free from 
complications. 

Professor Merriman’s work on the ‘Mechanics of Materials,’ in 
the same style, and with similar arrangements, was unsatisfactory 
‘only in this, that it seemed to end in the middle of the subject, 
trussed or braced structures being left out; but the addition of the 
present work supplies the deficiency, and the two together will now 


‘constitute a complete work, admirably adapted to use in the higher 
technical schools. 


Report of the Commésstoner of Education for 1885-86. Wash- 
ington, Government. 8°. 


THIS report is the first issued by the new commissioner, Mr. 
Dawson, and is nearly, if not quite, as far behindhand in its appear- 
-ance as its predecessors. We believe that the blame for this is to 
be laid at the door of the Government Printing-Office, at present the 
most inefficient department of the public service. In arrangement 
at is far superior to the bulky and confused reports issued by Mr. 
Eaton. The classification of the statistics, and their mode of treat- 
ment, mark a decided advance on what we have been accustomed 
‘to. The summary of State school laws is a valuable feature, as are 
the particularly useful statistics in Appendix X., dealing with edu- 
cation in foreign countries. This report, though good and useful, 
shows by its failures how essential some revision of the method of 
«classifying educational statistics is. It is the task of a lifetime to 
‘extract from them, as at present presented, any answers to a score 
of pressing and important questions. The commissioner of educa- 


tion should have the power to inaugurate and carry through this 
‘much-needed reform. 


Elizabeth Gilbert and her Work for the Blind. By FRANCES 
MARTIN. New York, Macmillan. 12°. 

THE subject of this biography was the daughter of the principal 
-of Brasenose College, Oxford, afterwards Bishop of Chichester. 
She was born in 1826, and was made blind at the age of three by 
an attack of scarlet-fever; but she was a girl of more than usual 
intelligence and energy, and, under careful instruction, became a 
avell-educated woman, knowing French, German, and Italian, as 
well as vocal and instrumental music. She learned also to write a 
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very legible hand; but written arithmetic was difficult for her, 
though she reckoned easily and accurately in her head. 

During her childhood and youth she was always treated, both in 
her studies and in her plays, as nearly as possible like her sisters ; 
but when she became a woman, and her sisters one by one mar- 
ried and left home, she began to feel her loneliness, and especially to 
feel that there was no field of usefulness open to her. But having 
received a legacy from a lady friend, which made her pecuniarily 
independent, she soon discovered work to do. Shesaw and keenly 
felt the difficulties that blind persons have in getting employment, 
even if they have learned a trade; and she undertook to furnish 
such employment, so far as her resources would permit. She first 
opened a store for the sale of goods made by the blind, employing 
a blind man as manager, she herself assuming the pecuniary re- 
sponsibility, and meeting all deficiencies at first out of her private 
purse. To the store a factory was soon added, and the whole 
placed in charge of an association, which ultimately developed into 
The British Association for promoting the General Welfare of the 
Blind. Miss Gilbert was also active in serving the cause of the 
blind in other ways, so far as she had opportunity to do so; but we 
must refer our readers to the biography itself for the details of her 
work. She died in 1885. This story of her life is well and simply 
told, and we commend it to those who are interested in philan- 
thropic work. 


The Orbis Pictus of John Ames Comentzus. 
8°. 

Iv gives us a startling conception of the antiquity of Harvard 
College to recall that this educational classic, which so many per- 
sons associate with the middle ages, was written by a man who 
was solicited to accept the presidency of that institution. Mr. Bar- 
deen deserves the hearty thanks of all educators for reproducing 
the famous work, and issuing it at a reasonable price. The paper, 
the binding, the type, are all appropriate. The cuts are unusually 
clear, and are taken from the copperplates of the edition of 1658; 
the Latin text is taken from the same edition. The text for the 
English translation is taken from the English edition of 1727, in 
which for the first time the English words were so arranged as to 
stand opposite their Latin equivalents. The cuts are here repro- 
duced by the photographic process, and are not retouched or altered 
in any particular. We trust the Vestzbw/um and the /anua may 
be similarly reproduced at an early day. 


Syracuse, Bardeen. 


Modern Theories of Chemzstry. By LOTHAR MEYER. Tr. by 
P. Phillips Bedson and W. Carleton Williams. London, Long- 
mans, Green, & Co. 8°. 


WHILE editions of ‘Die Modernen Theorien der Chemie’ have 
succeeded one another in the original to the number of five, 
the English-speaking public has waited more than a score of 
years the opportunity to read in the vernacular a work which, 
perhaps more than any other of the period, has been influential in 
broadening and harmonizing the ideas of chemists as to the mean- 
ing and connection of the throng of facts which busy workers have 
amassed. The first edition of this work was projected and issued 
a quarter of a century ago with the purpose of bringing about just 
valuations of the theories and hypotheses then in vogue but variously 
estimated, and of showing the suggestive importance of working 
hypotheses to investigators. The reception of the edition was such 
(though the author was so modestly diffident of success, previous 
to publication, as to abandon a personal dedication which had been 
determined upon) that two more were published in the same form ; 
and a fourth, revised and rewritten to meet the requirements of the 
time, was issued, only to be succeeded immediately by the fifth 
edition, upon which the translation now before us was based. In 
its present form, the book has assumed more of the character of a 
handbook or book of reference, and on that account the absence of 
an index is the more to be regretted. Of works merely elementary, 
and devoted to the representation of accepted theories without very 
much balancing of the evidence which has led to their establish- 
ment, we have in English several very good examples; but with a 
single exception (Muir's ‘ Principles of Chemistry"), and that of 
comparatively recent production, there has been no work on theo- 
retical chemistry, accessible to the student whose only language is 
English, of any thing like the breadth of this. Its plan embraces 
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not only the account of the latest development of chemical theories, 
but also the more important empirical data upon which the theoreti- 
cal conclusions are based. Of the three parts into which it is 
divided, the first discusses the atomic and molecular hypotheses, 
including such topics as the law of Avogadro, Dulong and Petit, 
and Mitscherlich ; the limitations of these laws, and the causes of 
observed deviations therefrom ; and the periodicity, atomic weights, 
and properties. The second part, treating of the statics of the 
atoms, or “the doctrine of the equilibrium of the atoms in their 
combinations with one another,” deals with the forms of combina- 
tion, the law of atomic linking, and valency, or capacity for saturation. 
The third part is concerned with the dynamics of the atoms, or 
“the doctrine of chemical change ;’’ and under this head is put an 
account of the connection of mechanical disturbance, heat, light, 
and electricity, with chemical change, and a discussion of the in- 
fluence of mass actionand of the stability of compounds as depend- 
ent upon atomic composition and interaction. Careful and cautious 
weighing of evidence is obvious thoroughout the work; and while 
the value of hypotheses, regarded simply as approximations to truth 
as well as aids to work, is insisted upon, stress is laid upon the 
need of proceeding with judgment, and of keeping separate, so far 
as may be, those theoretical considerations which are the abstract 
expressions of observed facts, from hypothetical assumptions which 
show an appearance of probability which may or may not be last- 
ing. To the chemist who wishes to keep up with the tide, a 
knowledge of the German language, to the point of being able to 
follow the current of chemical events in Germany, is a matter of 
necessity, and most chemists are doubtless familiar with the origi- 
nal of the volume before us; but, for the student just entering the 
real work of chemistry, this book seems to us the most important 
which has appeared in English in many years. 


The Art of Projection. 
Shepard. 


By A. E. DOLBEAR. Boston, Lee & 


Wa, 


THISs is a new edition of a well-known book, first issued about 
ten years ago. It has been revised, and contains some important 
additions, especially a series of experiments on vortex-rings. Pro- 
jection has come to be so extensively employed, not only as a means 
of illustration, but often as an aid to research, that many books 
would be required to describe the uses to which it may be put. 
Professor Dolbear’s book will always be useful as a guide to the 
technique of port-lumiéres, lanterns, sources of light, etc., and it 
contains a well-selected series of experiments suitable for presenta- 
tion by this method. 


The Art of Investing. 
pleton. 16°. 


By a New York broker. New York, Ap- 


THIs is the sort of book that will find many readers ; for although 
few people, relatively speaking, can invest, yet many more hope to 
be able to some day, and every one likes to know how it is done. 
To many its perusal will be like a glimpse through the curtain at a 
nobleman’s ball to a street gamin. It is cleverly written, and puts 
in a plain, practical sort of way a great many statements that all 
who invest believe, but few follow. The truth is, that speculation 
is more or less a disease, and, when it seizes one, it is apt to run its 
course, cautions and antidotes to the contrary notwithstanding. 
For this reason a book of this sort is of little value. Many persons 
who read it will think that they know better than the author what 
securities are safe, and whatarenot. Only personal experience and 
personal loss will convince them. 

Under the head of investing, the author discusses the various 
investment securities in order, beginning with government bonds. 
The story of State and municipal repudiation is a sad and dis- 
graceful one, and in consequence the confidence in a majority of 
the securities issued by State and municipal authority has long since 
been shaken. Many readers will be interested in what is said about 
farm loans, and will applaud the writer's conservative yet fair 
judgment concerning them. Under the head of speculating, the 
New York Stock Exchange receives a severe castigation, but one 
which is thoroughly deserved. It is beyond question that that far- 
famed institution has done more harm to the legitimate business 
interests of the country than any other single influence. If people 
can only be induced to keep away from it a little longer, it will die 
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of inanition. Gambling is not very profitable unless some rich out 
siders participate in the game. The book will unquestionably be 
widely read: it is almost too much to expect that it will be widely 
followed. 


NOTES AND NEWS. 

Dr. BILLINGS of the Army Medical Museum will signalize the 
removal to the new building near the National Museum by the 
preparation of an illustrated catalogue. lt will contain drawings. 
of all the crude and wet specimens of tumors, cancers, gangrenes, 
etc., and other objects on exhibition in the museum, besides micro- 
photographs of morbid tissues prepared by Dr. W. M. Gray, the 
microscopist of the surgeon-general’s office. Each picture will be 
accompanied by a short description of the object illustrated, but 
there will be no discussion of theories. The work, when completed, 
will constitute a complete pathology, and will be a most valuable 
text-book for students and physicians. 

— Prof. C. H. Hitchcock of Dartmouth College has just re- 
turned from the Indian River region of Florida, where he has been 
studying the tracks of animals on the sand of the seashore in the 
hope that they might assist in the interpretation of the fossil foot- 
marks found in the sandstone of the Connecticut valley in Massa- 
chusetts. It may be remembered that the late Prof. Edward 
Hitchcock of Amherst College devoted a great deal of study to 
these fossil foot-marks, and published in 1858 a report in which he 
described, and illustrated by plates, a hundred and nineteen species 
of insects, worms, mollusca, crustaceans, etc., supposed to have 
been represented by them. Prof. C. H. Hitchcock is pursuing the 
same line of study in which his father worked so long, and the re- 
sult of his recent visit to Florida is that he leans more and more to 
the opinion that the fossil tracks are chiefly those of crustaceans. 


— The February number of the Journal of the Royal Geographi- 
cal Soctety contains an interesting report of William John Steains’s 
journey to the Rio Décein Brazil, and its northern tributaries. The 
traveller, who first went out to South America in connection with a 
commercial undertaking and the formation of railways, after having 
accomplished his duties in that direction, undertook the exploration 
of this river, only the lower part of which was known, although the 
territory is so near Rio Janeiro. It is principally the difficulty of 
navigation of the river, which breaks through the coast range in 
wild rapids and cataracts, and the hostility of the Botocudo, who 
inhabit this part of the coast, which prevent its being. colonized. 
The country is covered with primeval forest of wonderful beauty 
and density, and only a few settlements exist on or near the banks 
of the Rio Doce. Steains’s paper is accompanied by a valuable 
map giving the results of his traverse surveys. A comparison with 
other maps of the river shows their great inaccuracy. Steains’s 
geographical explorations, which lasted for eight months, were 
comparatively thorough. He not only explored the main river, but 
ascended several of its northern tributaries, particularly the Rio 
Sao José, which joins the Rio Doce at Linhares, and several others. 
By these trips our knowledge of this region is materially increased. 
On the Rio Pancas he fell in with a sept of the Botocudo, with 
whom he lived for a month. His observations on this tribe do not 
contain any new information, and are not so thorough by far as 
Ehrenreich’s study of these tribes, which were mentioned in No. 239 
of Sczence. The exploration of the tributaries of the Rio Déce, as 
well as that of the main river, was made very difficult by the 
numerous cataracts which had to be passed by long portages. 
From Steains’s paper it would appear as ¢hough a considerable 
amount of private and government surveying was going on in Brazil ; 
but very little definite information reaches us so far, and our maps 
of the greater part of Brazil are still very defective, being founded 
on very old observations and indefinite reports. From Steains’s’ 
paper it does not appear whether his map is based upon astro- 
nomical observations, or a compass survey. 

— Thomas Gray of the University, Glasgow, Scotland, has ac- 
cepted the chair of dynamic engineering in the Rose Polytechnic 
Institute, Terre Haute, Ind., and will begin his work next Septem- 
ber. Professor Gray is well known in this country for his researches 
in electricity, seismology, etc.,and his work for several years with 
Sir William Thomson on instruments of precision for electricah 
measurement. 
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LETTERS TO THE EDITOR. 


*.* Correspondents are requested to be as brief as possible. The writer's name is 
in allcases required as proof of good faith. 
Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 
The editor will be glad to publish any queries consonant with the character of 
the journal. 
Effect of Pressure on Ice. 


AN instance of hexagonal figures resulting from pressure seems 
to be furnished by the ice-masses which were observed in a cross- 
channel connecting the Pleisse and the Elster at Leipzig. The ice, 
which was partially dissolved by thawing weather, had been stopped 
by a beam held by chains across the outlet of the cross-channel. 


N 


“. 


This beam was in constant vibration, being influenced by the cur- 
rents of both streams, that of the Elster being the more active. 
Hence the ice was constantly subject to gentle shocks as it was 
pushed up stream by the beam, and as it came back again against 
it. The ice next to the beam, along the walls, which were of cut 
stone, and farthest from the beam, was of a slushy consistency, but 
the central portion appeared as roughly shaped hexagons. 

The Elster Channel is about twenty feet wide, the other about 
twelve. G Isl Its 

Leipzig, Feb. 18. 


Vermin-Eaters. 


In re the article on vermin-eaters (Sczence, March 2) see BAN- 
CROFT, ative Races of the Pacific States, ii. p. 234; 1. pp. 431, 
188 ; ‘ The voyage of Johannes de Plano Carpini unto the North- 
east parts of the world in the yere of our Lord, 1246,’ in R. HAK- 
LUYT, The Principal Navigatzons, etc. (London, 1599-1600), i. p. 
59; E. BRYANT, What IJ Saw in California (New York, 1849), 
p. 154; JAMES COOK, Voyage to the Pacific Ocean, etc., in the 
Years 1776-80 (London, 1784), ii. p. 305; Annual Report of the 
Smithsonian Instztution for 1866, p. 306; ‘The Eastern Tinneh 
from a MS. by Bernard R. Ross, Esq.,’ in GEORGE GIBBS, Votes on 
the Tinneh or Chepewyan Indians of British and Russtan Amerz- 
ca, The Travels of Girolamo Benzonz in America, tn 1542-56, 
translated and edited by Atdmiral W. H. Smyth, 1858 (Pxudlecatzons 
of the Hakluyt Society, xxi.), p.9; J.J. LABILLARDIERE, Re/a- 
tion du Voyage a la Recherche de La Pérouse fazt par ordre de 
L Assemblée Constztuente, Pendant les Années 1791, 1792, et Pendant 
la 1ére et la 2de Année dela République Frangozse (Paris, 1799), 
ii. p. 50; W. KirBy and W. SPENCE, An Introduction to Ento- 
mology, or Elements of the Natural Hestory of Insects (Philadel- 
phia, 1846), p. 136; A.D. RICHARDSON, Beyond the Miéssissippz 
(Hartford, 1867), p. 190; ANDERSSON, Lake Neamii, p. 17. 

E. LEWIS STURTEVANT. 
South Framingham, Mass., March 3. 


Landing Eskimo Boats. 


I HAVE just heard from Mr. Henry Elliot of a device invented by 
the Eskimo for the purpose of landing the skin boat called ‘ oomi- 
ak.’ It is probably the most primitive form of ‘gridiron’ or 
‘way’ known in the world. The Eskimo float is the skin of a seal 
taken off entire, and arranged so as to be inflated, and fastened to 
the end of a harpoon-line. This use of the float is well known. 
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Mr. Elliot informs me that a party of Eskimo travelling in the 
oomiak take along several of these floats, and when the boat is to be 
landed upon a rough beach, in order to avoid abrasion by the peb- 
bles, two or three of the floats are inflated, or filled with water; 
and when the oomiak is about to land, one of these floats is placed 
under the bow of the boat on the beach. As the oomiak is drawn 
ashore, other floats are placed along in front of No.1; so that a 
series of them acts like a set of rollers, or crib, on which the bottom 
of the oomiak rests. It is to be understood that these open boats 
carry frequently a great deal of freight in addition to the passen- 
gers: therefore, after the men and women have gotten out, the 
boat, with its freight, would have considerable weight. If there 
were no means of easing the bottom over the pebbly beach, con- 
siderable damage would be done by friction. 

In the study of inventions, this is a very important link in the 
evolution of those processes which have resulted in the modern dry- 
dock. While speaking of the float and its functions, it may be of 
interest to state that one or two of them raised on the top of a pole 
or harpoon-shaft is a signal that the inmates of the boat are anxious 


to traffic. This I have also from Mr. Elliot. OF TegMe 
Washington, D.C., March 7. 


Dried Heads among the Jivaros. 


IN the National Museum are two shrunken heads, with nearly per- 
fect features, long, glossy hair, and having the mouth closed by 
means of a long fringe of cords. There is a doubled braided cord 
fastened to the vertex for suspension, and others hanging down- 
ward for the attachment of colored feathers. 

There seems to be some confusion in literature about these heads, 
and I write this note partly to state what I have learned, and partly 
to ask for light. 

Dried heads are preserved by many South American tribes- 
Fletcher and Kidder (razz, 473, illustr.) say,— 

“The Tamoyos dwelt formerly in the provinces of Rio Janeiro 
and Minas Geraes, but, being harassed by colonists, were persuaded 
by the eloquence of Chief Jappy Assu to emigrate north. They 
migrated more than three thousand miles to the mouth of the Ma- 
deira. Their descendants are now between the Tapajoz and the 
Madeira, among the lakes and channels of the Tupinambas. They 
are now called the Mundrucus, the most warlike Indians in South 
America. They live in villages, in each of which is a fortress where 
the men sleep at night. This building is adorned within by the 
dried heads of their enemies decked with feathers.” 

But the Jivaros, who dwell on the Napo River in Ecuador, do 
more than dry the heads. They remove all the bones, and shrink 
the heads until they are no larger than a lady’s fist, and are as hard 
and glossy as polished ebony. 

There is an account which says that these people, when they had 
killed a brave enemy, cut off his head, pounded it with clubs until 
all the bones within were beaten to a jelly, then removed the bones, 
and smoked the head until it shrunk to its present proportions. 
This has always seemed unreasonable, because the pounding would 
also destroy the skin. 

Mr. Charles H. Knight, an American citizen, went to the Napo 
country, one hundred and eighty miles east from Quito, in 1871, and 
spent five years therein business. He procured one of these dried 
heads, which is now in the United States National Museum, from 
the Achualas, a band of Jivaros, through an old Indian who had 
seen the preparation. The heads thus treated are always trophies 
taken from a slain enemy. An incision is made quite through the 
skin around the neck, well down toward the shoulders. The skin 
is then drawn off over the head, just as one would do in flaying an 
animal, cuttings being made whenever muscular adhesion made it 
necessary. The features are thus left intact. The skin is then 
soaked in an infusion of some kind of herb, which Mr. Knight did 
not procure. The second step consists in filling the skin with hot 
pebbles and sand, over and over, until it is quite shrunken and dry. 
The soaking in the decoction, and the shrinking and drying, are 
alternately practised until the trophy is reduced to the desired pro- 
portions. The mouth is then sewed up, a cord is passed through 
the top of the head, and the specimen is hung up in the smoke. 

O. T. Mason. 
Washington, D.C., March 9. 
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BOOK-NOTES. 


— As one of a series of efforts to encour- 
age the reading of good books among young 
people in the schools, E. L. Kellogg & Co., 
New York, have just issued a classified list 
of the one thousand best books for school 
libraries. It is based on the lists of Dwight 
L. Holbrook of Clinton, Conn.,and James M. 
Sawin of Providence, R.I., teachers largely 
interested in the same work. 


—In the Andover Review for March, Dr. 
Edward W. Bemis writes upon ‘ Restriction 
of Immigration,’ arguing forcibly for its 
need, reviewing methods for its accomplish- 
ment, and pointing out one which is deemed 
practical and simple. 


— P. Blakiston, Son, & Co., announce for 
publication ‘Chemical Technology, a New 
and Complete Work,’ edited by Charles E. 
Groves, F.R.S., and William Thorp, B.Sc., 
F.L.C., in about eight volumes, with numerous 
illustrations, each volume sold separately. 
Vol. I., ‘Fuel,’ by Dr. E. J. Mills, F.R.S., 
professor of chemistry in Anderson College, 
Glasgow, and Mr. F. J. Rowan, assisted by 
an American expert, is nearly ready. 


— The first of two papers by James Bald- 
win, entitled ‘The Centre of the Republic,’ 
will appear in Scrzbner’s Magazzne for April. 
The special object of these essays is to show 
the social and intellectual phases of the de- 
velopment through which the people of the 
West have advanced, and for the first time 
clearly to set forth the great intellectual ac- 
tivity of that region in contrast with the in- 
dustrial prosperity which has been so much 
written about. 


— Prof. W.G. Summer, in an article on 
‘The First Steps Toward a Millennium,’ in 
The Cosmopolitan for March, says that the 
questions that confront the student of social 
science narrow themselves down to the ques- 
tion of population. There are not, perhaps, 
too many people who are sound physically 
and mentally, but there are too many people 
who ought never to have been born because 
of their mental and physical feebleness. 


—P. Blakiston, Son, & Co., Philadelphia, 
have just ready the third edition of Yeo’s 
‘Manual of Physiology for Junior Students,’ 
somewhat enlarged, and with twenty new 
illustrations. 


‘Calendar of Societies. 


Philosophical Society, Washington. 


March 3.—¥. W. Clarke, The Determination 
of Atomic Weights; J. W. Spencer, Notes on 
the Drift North of Lake Ontario; C. A. Kenas- 
ton, Physical Features of a Portion of the Brit- 
ish North-west ; John Murdoch, An Arch of Ice 
formed by Horizontal Pressure. 


National Geographical Society, Washington. 
March 2. —W. E. Curtis, Patagonia. 


Biological Society, Washington. 


March 10. —¥. W. True, Changes in the 
Catalogue of North American Mammals since 
1877 ; George Vasey, Foreign Trees and Shrubs 
Cultivated in the District of Columbia; Theo. 
Gill, The Classification of Cottoideus Fishes ; 
C. Hart Merriam, Description of a New Species 
of American Skunk; Robert T. Hill, The South- 


western Termination of the Atlantic Timber 
Belt. 
Engineers’ Club, Philadelphia. 

feb. 18. —W. H. Ridgway, An Illustrated 
Description of a Direct-Acting Steam-Crane ; 
Fredc. H. Robinson, An Account of the Man- 
ufacture of Sewer-Pipe by the Delaware Terra 
Cotta Company ; L. M. Haupt, The Relative 
Merits of Salt Glazing and Slip Glazing with 
Albany Clay ; Henry G. Morris, How Not to 
Do It. 


Natural Science Association, Staten Island. 
feb. 11. —L. P. Gratacap, Boiling Springs. 


Society of Arts, Boston. 

March 1. — George M. Bond, Standards of 

Length, and their Practical Application. 
Boston Society of Natural History. 

March 7.—W. O. Crosby, Geology of the 

Black Hills of Dakota. 
Missouri University Club, Columbia. 
March 5. — Judge P. Bliss, Origin of Law. 


Purdue Scientific Society, Lafayette, Ind. 


fib, 27. — H. L. Bolley, Starch Granules ; S. 
Coulter, Germ Theory of Disease. 


Publications received at Editor’s Office, Feb. 20- 
March ro. 


ALDEN’s Manifold Cyclopedia of Knowledge and Lan- 
guage. Vol I. A to America. New York, J. B. 
Alden. 630p. 12°. 50 cents. 

Barnarp, C. First Steps in Electricity. New York, 
C. E. Merrill & Co. 133 p. 12°. 75 cents. 

Bayiey, W. S. A Summary of Progress in Mineralogy 
and Petrography, in 1887. Madison, Wis., The 


Author. 42p. 12°. 

Cuambers’s EncycLtopa#pia. New ed. Vol. I. A to 
Beaufort. Philadelphia, Lippincott. 824 p. $3. 
Ciopp, E. The Story of Creation, New ane Long- 

mans, Green, & Co, 242 p. 12°. $1.7 
Dawson, J. W. The Geological Eero) of Plants. 
New York, Appleton. 290 p. 12°. 
Dewey, F. P. Photographing the Interior of a Coal- 
Mine. Washington, The Author 6p. 8°. 
Forses, G. A Course of Lectures on Electricity. New 
York, Longmans, Green, & Co. 163 p. 12°. $1.50. 
Francois, C. von. Die Erforschung des Tschuapa und 


Lulongo. Leipzig, Brockhaus. 220 p. 8°. (New 
York, Stechert, $2 20.) 

Gace, A.P. Introduction to Physical Science. Boston, 
Ginn. 339p. 12°. 


GatiaupeT, E.M. Life of Thomas ae Gallaudet. 
New York, Holt. 339 p. 12°. $1.7 

Hauet, L.M. The Bhecicall ienenneee of Harbor En- 
trances. Philadelphia, The Author. 23 p. 8°. 

Herrpner, C. F. Manualof Pharmacy and Pharmaceu- 
tical Chemistry. New York, The Author, 5 Gold St. 


12°. $2. 

Hinricus, G.  Re-election or Re-organization., Iowa 
City, Io.. The Author. 28p, 8°. 

InvestiNnG, The Art of. By a New York broker. New 
York, Appleton. 1908p. 16°. 

LIrexATURE, an Tileeeste Weekly Magazine. Vol I. 
No.1. New York, J.B. Alden. 24p. 12°. $1 per 
ear. 

McApre, A. William Ferrel. St. Paul, Minn., The 


Author. 8p. 8°. 
Macerecor, J.G. An Elementary Treatise on Kine- 
matics and Dynamics. New York, Macmillan. 512 p. 


12°. $2.60. 
Martin, Frances. Elizabeth Gilbert and her Work for 
New York, Macmillan. 307 p. 12°. 


the Blind. 
$1.75. i : 

Meyer, L. Modern Theories of Chemistry. Tr. by E.P. 
Bedson and W. C. Williams. New York, Longmans, 
Green, & Co. 587p. 8°. $5.50. 

MoreneaD, Mrs. L. M. A Few Incidents in the Life of 
Prof. James P. Espy. Cincinnati, Robert Clarke & 


Co. 22p. 12°. 

Perez, B. L’Education Morale dés le Berceau. 2d ed. 
Paris, Bailliére. 320 p. 8°. 

Propuycactric, The. Vol. I. No 1. New York, M. B. 
Playter& Co. gop. 8°. 

Smiru, C. A Treatise on Algebra. New York, Macmil- 
lan. 571 p. 12° $1.90. 


Stirtinc, W. Outlines of Practical Physiology. 
delphia, Blakiscon. 309 p. 12°. $2.25. 
Swepensorc, E. The Soul, or Rational Psychology. 
Tr. by Frank Sewall, A.M. New York, New Church 
Board of Publ. 388 p. 8°. $3. 

Teacuer, The. Vol. I. No.1. 2. New York, Teacher. 
16p. 4°. tocents. ~| 

WALKER, J. The Theory and Use of a Physical Balance. 
New York, Macmillan. 4op. 8°. gocents. 

Waters, C. A. An Explanatory Digest of Professor 
Fawcett’s ‘ Manual of Political Economy.’ New 
York, Macmillan. 77p. 12°. 7o cents. 

WIssMANN, H., Wo tr, L., FRANCOIS, C. von, and MuEL- 
LER, H. Im Inner Afrikas. Leipzig, Brockhaus. 
457 p- 8°. (New York, Stechert, $5.50.) 

Yeo, G. F. A Manual of Physiology. 3d ed. Philadel- 
phia, Blakiston. 758p. 12°. $3. 


Phila- 


Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN......... oseeese- Manager. 


Cor. 4th Avenue and 23d St. 


Jae, SWINE IE, 


A New Play by D. Berasco and H. C. DE MILLE. 
Preceded by..........-- Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


PVUADISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 


By Henry Arthur Jones, author of ‘* The Silver King, 
&c. 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr. HENRY E. ABBEY. 
MONDAY, MARCH 12, MORTON’S COMEDY, 
TOWN AND COUNTRY. 


TOWN AND COUNTRY. 


Evenings, at 8:15. Matinée Saturday at 2:15. 


ASINO. Broadway and 39th St 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ER VINO 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. 

BROADWAY, 41ST-ST., AND 7TH-AV. 
Manager.............. . Mr. FRANK W. SANGER. 
Acknowledged by the 
ENTIRE PRESS 
THE HANDSOMEST THEATRE IN THE CITY. 
Practically Fire- proof. Thoroughly Comfortable, 
Perfectly Ventilated, Best Constructed, and 
SAFEST THEATRE IN THE WORLD. 
EVERY EVENING and SATURDAY MATINEE. 


FANNY DAVENPORT. 
IN VICTORIEN SARDOU’S MASTERPIECE, 


LA TOSCA. 


BOX OFFICE OPEN FROMg A.M. to 10 P.M. 
Boxes, $12, $10, $8. Orchestra stalls, $1.50. 
Orchestra circle, $1.50 and $1. Balcony, $1.50 and $1. 
Gallery, 50 and 35 cents. Admission, 50 cents. 


IBLO’S. 

Reserved Seats, Orchestra Circle and Balcony, soc. 
March 12, DANIEL BANDMANN in his version of 
DR. JEKYLL AND MR. HYDE. 
MATINEES WEDNESDAY AND SATURDAY.) 


ALY’S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 

EVERY EVENING at 8:15. MATINEES begin at 2. 

EVERY NIGHT at 8:15, production of Shakspeare’s 

comedy in five acts, ‘Midsummer Night’s Dream, by 
AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


FEDEN MUSEE. — 23d St., between sth and 6th Ave. 
Open from rr to 11. Sunday, 1 to rz. ° 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8toxurz. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently practical for 
self-instruction: (z.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) 10 cts. each; No. 7 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 
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UNEQUALLED for CEMENTING 


wood, glass, china, paper, leather, &c. SE 


These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Depart- 
ment Buildings, by the Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano Co., and by 
thousands of first-class manufacturers and mechan- 
ics throughout the world, for all kinds of fine work. 
Pronounced STRONGEST ADHESIVE KNOWN. 
Sold in tin cans for mechanics and amateurs, and 
in bottles for family use. The total quantity sold 
between Jan., 1880, and Jan., 1885, in all parts of the 
world amounted to over 32 MILLION BOTTLES. Bo 
sure and get the genuine LePage’s made only by 
RUSSIA CEMENT Co. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
TOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


wM. S. KIMBALL & CoO. 


dave: THE 
_GREATAMERICAN ee panies ® 
al eniaGreh cauiniucemenserator 


fered. Now’s your time to get 
Hl orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. Forf ull pare ulars address 
Wale GREAT FAME RIC AINAL EA 
P. O. Box 289. 1 and 33 Vesey St., New York. 


COMPANY 


W.H. WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phiia. 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 
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The Travelers Insurance Company 

of Hartford, Conn., organized 1864, issues both Lz/e 
Policies and Accident Polictes. 
Only $5 a year to professional 


Only large accident 
company in America, 
business men for each $1,000 insurance, with $5 
Has 


$11,000,000. All policies non-forfeitable. 


and 
paid policy-holders nearly 
All claims 


weekly indemnity. 


paid, without discount, and immediately on receipt of 


satisfactory proof. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANY suBJECT furnished by B: PICKMAN 
MANN, Wasuineton, D. C 

Correspondence fee, 50 cents. 
free. 


Explanatory circulars 


SPRING AND SUMMER 


DRESS GOODS. 
JAMES McGREERY & CO. 


are now offering the following 
lines ot Dress Goods: 

Check and Striped Cheviots 44- 
inch, 75c¢c.; 54-inch, 85c. and 
$1.00; worth $1.00 and $1.25. 

The above are remarkable value. 


ORDERS enor any part of the country 
BY willreceive careful and prompt 
MAIL ) attention. Mention this paper. 


JAMES McCREERY & CO. 


BROADWAY AND ELEVENTH ST., 
NEW YORK. 


NEW MAGAZINE—THE SWISS 
Devoted to spreading a love of CROSS 


nature among the peopie. Edited 
by HARLAN H. BALLARD, President of the Agassiz Asso- 
ciation, and succeeding St. Nichol s as the official maga- 
zine of that body. $1.50 a year. Sample copy 10cents, or 2a 
cents for trial subscription for 3 months. 
D. C. HODGES, PUBLISHER, 


N. 
Mention this magazine 47 Lafayette Place, New York. 
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HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany , Chemistry, French, German, Geology, History, 
Physics, “pice Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturersof Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country, 


MAGAZINES AND REVIEWS !! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczence, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dey street, New York City. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 
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Editorial 135 | Electrical Science. 
Col. Carroll D. Wright's Work on iLetyan Statistics. == 7 he Use Electrical Traction 3 : . -  I4t 
’ of Malt Liquors in the United States. —Can Doctors Adver- | Electrical Treatment of Sewag re : c oA iE 
tise ? Transformers , 3 i . TAL 
Washington Scientific News. Book-Reviews. 
Zuni Mythology and Religion x : ; : 136 Chambers’s Encyclopedia . i 4 i 142 
The Life-History of Taenia Pectinata . 5 1 Familiar Animals and their Wild Kindred 4 9 ela 2 
The Function of the Bone in Anchoring Implanted Teeth 5 Leys) A Catalogue of Canadian Birds ° c ; : a 
Some Recent Discussions of Target- Shooting 138 Ble SOx @: Cicetion : e 5 ; ‘ 
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Te Sieg Company, Publishers, 47 Lafayette Place, New Vork. 


London agent: G. E. Stechert, 26 King William St., Strand. 


MR. J. A. BRASHEAR 


wishes to announce to Physic at he has 
now ready for delivery, three concave grating 
Spectroscopes with all appurtenances, viz.: 
ereehinails, Carmages, Eve Piece and Camera 
Holders, Camera, Rotating Slit, Grating Hold- 
er, Micrometer, &c. Radius of Grating, to ft. 
with in, Plate 46,000 lines ruled on Prot. 
Rowland’s Engine. 


Preference given to those wishing to carry 
on original research. Address 


J. A. BRASHEAR, Allegheny, Pa. 
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LONGMANS, GREEN & GO. 


HAVE JUST PUBLISHED - 
I 


The Long White Mountain ; 


Or, A Journey in Manchuria, with an Account 
of the History, Administration, and Relig- 
ion of that Province. By H. E. JAMEs of 
Her Majesty’s Bombay Civil Service. With 
a Map, 10 full page Illustrations, and 28 
Illustrations in the Text. 8vo, cloth, $6.00. 


‘“ A curious and original book of travels into a country 
very little known or visited.’’ 


Il. 
The Island: A Novel. 
An Adventure of a person of Quality. By Ricu- 
ARD WHITEING. Crown &vo, $1.50. 
sc... Mr. Whiteing reveals power of a high or- 
der. His characters have the aspect of life and his scenes 
have caught a flavor of the freshness of nature. 


The point of the book is its satire. Such good 
rare as modern satire goes.”’— Scotsman. 


Ill. 
The Story of Creation. 


A Plain Account of Evolution. By EDWARD 
CxLopp, Author of ‘ The Childhood of the 
World,’ etc. With 77 woodcuts and dia- 
grams. Crown 8vo. Cloth, $1 75. 

‘The object of this book is to present, in as clear and 
‘compendious a form as the important nature of the sub- 
ject permits, an account of the origin and development of 
the universe, with its totality of living and not-living 
contents. There is no lack of popular expositions of that 
part of the theory of evolution which explains the origin 
of life forms; but the present work is believed to be the 
first attempt of the kind to deal with the larger question 
of cosmic development in a language as free from tech- 
nical terms as seems possible.”’ 


IV. 
Our Sentimental Journey 


France and Italy. 


By JosrErH and ELIZABETH ROBINS PENNELL. 
Authors of ‘A Canterbury Pilgrimage,’ etc., 


work is 


through 


etc. With map and 124 illustrations, by 
JosEPH PENNELL. Crown 8yvo. Cloth, 
$1.75. 


‘““ This book is the account’of a journey made over the 
‘old post-road and followed by Sterne in his Sentimental 
Fourney, to-day almost unknown to tourists. That 
they might faithfully keep to his route, the travellers 
rode a tricycle. The book contains over 120 of Mr, Pen- 
nell’s sketches, and ‘A Map of France as We Saw It. 

‘“A volume of uncommon and rather eccentric charm. 


ye 


06 The illustrations are quite admirable.’’— V.¥Y. 
(Sunday) Sun. 
Vv. 


Modern Theories of Chemistry. 


By Dr. Lothar Meyer, Professor of Chemistry 
inthe University of Tubingen. Translated 
from the German (5th edition) by P. Phillips 
Bedson, D.Sc.(Lond.), B.Sc.(Vict.), F.C.S., 
Professor of Chemistry in the Durham Col- 
lege of Science, Newcastle-upon-Tyne, and 
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FRIDAY, MARCH 23, 1888. 


COL. CARROLL D. WRIGHT, chief of the Bureau of Labor Sta- 
tistics, is now engaged in the preparation for the work of the com- 
ing year. The subject he proposes to have investigated is the actual 
earnings of the railroad employees of the country. To ascertain 
this, he does not propose to be content with averages, but will as- 
certain from the pay-rolls of the companies just what each man in 
each grade of employment receives during the year. From this he 
will be able to determine what the actual earnings in the several 
departments are. The defect of all statistics of this kind, except 
those gathered by Colonel Wright in Massachusetts, is that they 
have deait chiefly with averages, which really give no idea whatever 
of what the income of the working-people is. Dividing the total 
amount of wages paid in a month, or a year, by the total number 
of employees, produces a result that is of little or no value in eco- 
nomics. As the proportion of high or low priced employees is in- 
creased or diminished, the average will be raised or lowered, 
though the actual earnings of an individual in any particular de- 
partment may not be changed. The series of reports now issuing 
from Colonel Wright’s office are, of more scientific value than any 
statistics heretofore published by the government, excepting the 
census reports. They are collected in accordance with a carefully 
devised and skilfully worked-out plan prepared by Colonel Wright 
himself. The agents employed are experienced and trained, and 
the results are calculated to show the actual facts. In the discus- 
sion of these facts, Colonel Wright has no preconceived theories to 
establish, no partisan purpose to serve. The one object is to find 
the truth, and, that discovered, the purpose of Colonel Wright’s 
work is accomplished. 


THE UNITED STATES DEPARTMENT OF AGRICULTURE has 
issued the third part of the.report on foods and food adulterants. 
It treats of fermented alcoholic beverages, malt liquors, wine, and 
cider, and represents a vast amount of work by C. A. Crampton, 
the chemist, and his assistants. The opening sentences of this 
report are calculated to excite a good deal of thought and reflection, 
They are as follows: “The production of malt liquors in this 
country as an industry is second only in importance to the produc- 
tion of breadstuffs. Their consumption is steadily on the increase, 
as is also the amount consumed in proportion to other kinds of 
alcoholic beverages.” These facts are well illustrated by tables, 
from which a few figures will be selected. In 1840 there were con- 
sumed in the United States, 23,310,843 gallons of malt liquors. 
From that time until 1886 the amount of annual consumption in- 
creased, until during that year it had reached 642,967,720 gallons. 
In 1840 the consumption fer capzta of the population was 1.36 
gallons, while in 1886 it was 11.18 gallons. During the same 
period the Jer cagzta consumption of distilled spirits has decreased 
from 2.52 to 1.24, or, in other words, the malt liquors have been 
driving out the distilled at the rate of about .o5 of a gallon per 
capita each year, and supplanting them at the rate of about .38 of 
a gallon fer capzta. It is estimated that the amount expended for 
beer per annum is $304,852,683, placing the cost to the consumer 
at 50 cents a gallon. The annual cost to the consumer, of all 
liquors consumed, is placed at $700,000,000. And yet the state- 
ment is made that the United States, although holding her own in 
the quantity of distilled liquors consumed, is still far behind the 
other great nations in the consumption of the milder alcoholic 


liquors; and the statistics certainly bear out this statement. Thus 
in the United States there were consumed 11.18 gallons of malt 
liquors per capzta in 1886: in the United Kingdom there were con- 
sumed 32.79; and in Germany, 23.78 gallons in the same period. 
In speaking of the enormous consumption of beer in the United 
States, Mr. Crampton says that there is no beverage that compares 
with it in the amount consumed by the people, except water, and 
possibly milk; and that but little supervision has been exercised 
over its manufacture and sale, except the rigorous enforcement by 
the government of its demands for a share in the profits. The 
processes of brewing, malting, fermenting, clarifying, and preserv- 
ing are fully described in the report, and analyses are given of all 
the beers which are drunk in the United States. From these it 
would appear that the average amount of alcohol, by weight, is 
4.63 per cent. Of thirty-two samples analyzed by the department, 
salicylic acid was found in seven. These were all bottled beers, 
one of them being imported. None was found in any of the 
draught beers. Of the nineteen samples of American bottled beers 
analyzed, six contained this acid. These six included the product 
of some of the largest breweries in the country, — beers that are 
used to a very large extent all over the United States. Whether 
the acid is added in the breweries where the beer is made, or by 
the local bottlers, could not be determined. The acid is added to 
prevent fermentation, and as has been shown by Dr. Bartley, for- 
merly chief chemist to the Brooklyn Board of Health, the amount 
which beers contain is sufficient to be injurious to health. Of seventy 
samples of wine examined by Mr. Crampton, including champagne, 
burgundy, claret, sherry, sauterne, and other wines in common use, 
eighteen contained salicylic acid, and thirteen sulphurous acid, 
which had been added as such or in the form of a sulphite. One 
sample in forty contained one aniline dye-stuff, probably fuchsine: 
this was a California claret. In the analyses which were made of 
cider, some were found to contain as much as 8.09 per cent of 
alcohol by weight, the average being 5.17 per cent. These were 
all well-fermented ciders, and all bottled but one. In the ‘sweet’ 
or incompletely fermented ciders, the percentage of alcohol aver- 
aged 1.40, the lowest being 0.20, and the highest 3.46. No salicylic 
acid was detected in any of the ciders examined, and but one was 
adulterated. This was a bottled ‘sparkling cider,’ handsomely 
put up in neatly capped bottles, and of a clear, bright color. In it 
were found both bicarbonate of soda and a sulphite. This report 
is in its entirety a most valuable one, replete with information which 
is interesting to, the general reader, as well as instructive to the 
scientist. 


THE STATE BOARD OF HEALTH Of Illinois has been the pioneer 
in the movement to restrict the practice of medicine to those who 
are qualified. This policy has been based on a law passed by the 
Legislature of that State, giving to the board the sole power to 
grant licenses to physicians, without which the practice of medicine 
is illegal, and the offenders subject to a severe penalty. The law 
grants to the board the additional power of revoking licenses which 
they have previously granted. It has been hitherto supposed that 
there was no restriction on this power of revocation, but a recent 
decision of the courts in that State would seem to indicate that this 
power cannot be exercised without limitations. An Illinois physician 
having advertised in the newspapers, the State board revoked his 
license. The court maintains that the right to advertise one’s 
business is a right to which every citizen is. entitled, and that to 
deprive him of this right is unconstitutional, and that members of 
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the medical profession cannot be discriminated against, any more 
than the members of any other profession or trade. This decision 
will, we presume, be appealed from, and the final result will be 


watched with interest. 


WASHINGTON SCIENTIFIC NEWS. 


Zuni Mythology and Religion: a Valuable Contribution to Anthio- 
pology.— The Life-History of Tzenia Pectinata: Does the 
Presence of this Parasite explain the Winter-Killing of Sheep ?— 
The Function of the Bone in Anchoring Implanted Teeth: 
Result of Dr. W. M. Gray’s Investigations. —Some Recent Dis- 
cussions of Target-Shooting. — Obscure and Conflicting Phenom- 
ena of the Drift North of Lake Ontario. — Sources of Error in the 
Determination of Atomic Weights. — The Pristine Homes of the 
Indian Tribes of this Continent. 

Zuni Religion. 

THE annual meeting of The Women’s Anthropological Society, 
held March 8, was a memorable one in the history of that organiza- 
tion. The paper of the evening was read by Mrs. T. E. Stevenson, 
the president of the society, on the Zumi religion; and the most ac- 
complished anthropologists in Washington, who were present as 
guests, pronounced it, in the conversational discussion which fol- 
lowed, to be the best presentation of a savage religion yet written. 

Introducing her subject, Mrs. Stevenson said, that, according to 
Zuni tradition, all Indians entered this world in the far North-west, 
having ascended through three lower worlds before their advent 
here. ‘The Zuni came to this world by the command of the Sun,” 
she said, “who sent his sons, Ah-ai-u-ta and Ma-a-se-we (two 
little war-gods) as bearers of his message, and to guide them to his 
presence. They ascended from the lower world through a huge 
reed. Po-shai-yan-tka, the high priest of the Zuni, followed immedi- 
ately after the gods. The other priests came next in succession ; 
then the eight original medicine orders and all carnivorous animals. 
Upon reaching this world, the Zuni for the first time beheld the 
light of day, and they bowed to the earth, and hid their faces in 
fear. It was discovered by the light of day that the Zuni possessed 
long, hairless tails, which Ah-ai-u-ta amputated with his stone 
knife. According to the word of the present priest of the warriors, 
the people also had long ears, reaching to the ground, which they 
rolled and tied up by day, while at night they served as a bed and 
covering. 

“The Zuni do not believe they existed in interior worlds as 
animal species, other than Zufi themselves, with their great ears 
and hairless tails. The other animals could communicate with 
them as between man and man. These animals were superior to 
the Zuni, and were then, as now, mediators between them and the 
gods. They held all medicine secrets, which they revealed to the 
Zuni only after coming to this world.” 

Mrs. Stevenson then enumerated the medicine orders in the suc- 
cession in which they reached this world. ‘ These orders,” she 
said, “also the priests of the cardinal points and others, brought many 
precious articles from the lower world, which they carried on their 
backs in sacred blankets, the E-to-ne being the most valued fetich 
they brought. The E-to-ne is a miniature sarcophagus, in which 
two frogs and two tadpoles, the first offspring of the frog, seeds of 
cotton, and other vegetation, are incased. On the top of this stone 
case are eight te-lik-yi-na-we, or plume-sticks, laid lengthwise, 
about an inch of each one projecting over the edge of the box. 
Between the eight plume-sticks is an ear of corn representing the 
mother-corn, or fecundity. The case is wrapped with a piece of 
ancient cotton cloth, and around the whole are strings of turquoise 
and ko-ha-qua beads. In some instances the E-to-na is so heavily 
wrapped with beads that nothing else is to be seen except the pro- 
jecting ends of the plume-sticks. On the end of each stick a breast- 
feather of the eagle is attached, pendent, by a cotton cord of native 
manufacture. The Order of Rain has, in place of the E-to-na, a 
female stone image, eight inches high, —the Wi-ha-tsan-na Ah- 
win-tsi-ta, the great mother of all infants. 

“The Order of the Ha-lo-o-que has, instead of the E-to-na, a 
stone knife, the destroyer of all enemies. This knife is about twelve 
inches in length.” 
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After enumerating the other medicine orders, Mrs. Stevenson 
gave in very brief outline the story in connection with the forming 
of the Order of the Hunters, as follows : — 

““A strange people were discovered by certain ancestral gods. 
Three of the gods were captured, and a battle was the result. The 
lines of the enemy were protected by the tCha-que-na, the keeper 
of all game: she passes to and fro, shaking a rattle. Great efforts 
were made to kill the woman, and, though many arrows pierced 
her breast, she still continued to walk, and shake the rattle. The 
war-god, Ah-ai-u-ta, finally declared she was carrying her heart in 
the rattle : he aimed his arrow at the rattle, struck it, and the tCha- 
que-na fell dead. It was now an easy matter to rout the enemy 
and enter their home, which they did, opening the wall that en- 
closed all game, permitting it to go where it would, and thus the 
game spread over the earth.” 

The stories of the origin of the other orders were also given 
briefly, and then Mrs. Stevenson continued the Zuni account of 
their establishment in their present home, as follows : — 

““Po-shai-yan-tka did not remain long with his people after reach- 
ing this world: he travelled with them for a time southward, then, 
separating from the main party, he, accompanied by the orders of 
the Ne-we-e-que and Shu-ma-a-que, his wife, I-ya-ti-ku (who was. 
very beautiful and good), and all the animals that came to this 
world with him, travelled far to the east, then south. A long time 
was consumed in his journeying, and he built many villages on the 
way, and, finally reaching the Rio Grande, built houses in the cliffs. 
These the Zuni locate as the line of Cavate houses west of the 
pueblos of San Juan and Santa Clara, in New Mexico. They ex- 
tended some thirty miles along the right bank of the Rio Grande. 
These ruins are known to the Zui as the singing house of Po-shai- 
yan-tka ; for it was here the animals gave to Po-shai-yan-tka their 
songs and medicine secrets, he in turn instructing the people. Po- 
shai-yan-tka, before separating from his people, gave to them the 
priest Yan-a-o-loo-a to be to them a father in his absence, he 
promising to return to them, wherever they might be. Old Zuni 
priests say they are weary with watching for his return. The 
name of this departed priest is so reverently held by these people, 
that it is seldom mentioned excepting in prayer, and each day 
prayers of supplication are made for his return. This priest is be- 
lieved by the Zufii to be the Montezuma known in Mexican history. 

“The Zuni, led by the war-gods, travelled many years to the 
south, then east, stopping often to build villages, where they for a 
time lived. Besides the thirteen medicine orders of Zuii, there is 
an order to which I referred in a paper previously presented before 
this society, — the Order of the Kok-ko, the mythological period. 
It will be remembered that I mentioned in that paper the transfor- 
mation of a boy and girl upon a mountain-top, who had been sent 
in advance to look for a place on which to build a village. After 
the transformation, the youth descended to the plains below, swept 
his foot through the sands, and created a river and a lake, and in 
the lake a group of houses, the centre one being the great assembly- 
house for the Kok-ko. The first three gentes to cross this river 
were the Sand-hill Crane, Bear, and Corn. The women were 
afraid, and dropped their children into the water; and the little 
ones were transformed into ducks, snakes, lizards, etc., and after- 
wards changed into the Kok-ko, becoming ancestral gods. The 
three gentes who lost their children composed the Order of Wood, 
and this order, after becoming childless, determined to leave their 
party, and go in search of their beloved priest Po-shai-yan-tka. 
From this point the Zuni advanced eastward some sixty miles, 
locating upon the present site of Zuni. The present village, how- 
ever, was built upon the old village after their return from a mesa 
near by, upon which they lived for a long period, and where exten- 
sive ruins are now to be seen. 

“The Wood Order, after separating from the Zuni, took first a 
northerly course, then easterly, reaching the Rio Grande, and pass- 
ing down this river till they at last found the home of the much- 
longed-for father. During this journey they built four villages 
about equal distance from one another, remaining at each village 
four years, which words, however, according to Zuni tradition, refer 
to periods of time. This order found the home of their father, Po- 
shai-yan-tka, guarded by formidable sentinels. The first was a 
mountain-lion decorated with two eagle-plumes, — one attached to 
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‘the back of his neck, and one on top of his head. As the order 
approached, the mountain-lion arose and advanced, angry and 
growling; but upon the presentation of the plume-sticks, with 
which the order was provided, and their sprinkling upon him sacred 
meal, he became gracious, and invited them to enter into the house 
-of his chief. Five other animals, sentinels, had to be propitiated in 
like manner—the bear, badger, white wolf, eagle, and mole — 
-ere the Order of Wood reached the presence of the great priest. 
They were welcomed by Po-shai-yan-tka, who told them they must 
remain with him for a time, and be taught by him. Many years 
‘had elapsed since he had separated from his people in the far north- 
west, and there were many villages surrounding the home of the 
priest. Po-shai-yan-tka, desiring that others of the Shiwina or 
Zufii should also be taught, commanded their presence through his 
messenger, the Lightning. Upon the arrival of the orders, Po-shai- 
yan-tka commanded all to gather into groups and listen attentively, 
for he was about to instruct them in all the medicine songs and 
-dances, the songs to be sung in winter, and the songs for summer. 
The winter songs must not be sung when the sun was hot, nor 
must the summer songs be sung in winter time. Each group was 
‘provided with a pottery drum, vase-shaped, the opening covered 
with hide. But one drum-stick, the Nit-tsi-tKi, was used to each 
drum. This drum-stick was brought from the interior worlds by 
Po-shai-yan-tka, and, like all articles that came to this world with 
the Zufi, is of special value and significance. 

“The leader of each group beat upon hisdrum. All the Shiwina 
-or Zuni paid special attention, and heard the songs straight, and so 
remembered them. But the people of the many villages did not 
hear straight : therefore the songs sung by the Zufi at the present 
time are the only authentic songs of Po-shai-yan-tka. Healso gave 
‘to them all altars of wood and sand, instructing the people how to 
make them. The medicine and songs came from other animals, 
ut knowledge of the altars sprang directly from Po-shai-yan-tka. 
In the heart of Po-shai-yan-tka the knowledge of all earthly things 
originated. The altars were strictly guarded by the animals during 
the season of instruction, and the people were commanded to have 
ithe altars they made guarded in the same manner, the animals as- 
suming relative positions. And since that time these altars have 
been guarded by stone animals which were once living, but were 
converted into stone by the great fire that swept over the earth. 
Trees were likewise converted into stone. The size of the image 
depends upon the length of time the animal was subjected to the 
fire: the longer it burned, the smaller it became. Thus these 
people account for the diminutive size of their animal fetiches. The 
Zuii returned to their home, bearing with them the promise of Po- 
shai-yan-tka’s return. Po-shai-yan-tka then commanded the lion 
to make his home in the north for all future time, as the protector 
of the north. The bear he sent as protector of the west, the badger 
to the south, the white wolf to the east, the eagle to the heavens, 
and the mole to the earth. All other animals he scattered over the 
face of the earth.” 

The lack of space forbids giving in this abstract Mrs. Stevenson’s 
exceedingly interesting description of the ceremonials of the differ- 
‘ent orders. Gaining the entire confidence of the Zufii, she adopted 
their dress, painted her face, and witnessed all their secret rites. 
Speaking of the necromancy or magical arts of the Order of the 
Ooh-hoo-hoo-ooh-que, she says, — 

“One of their tricks is for two persons to draw a rope to and fro 
-across the body of another until it appears on the opposite side. 
Another is to pass two breast-feathers of the eagle through the 
‘flame of a lamp, bringing out two charred bits, and, after manipulat- 
ing for a time, pressing the bits to their nude breasts, reproducing 
‘the feathers in all their original beauty. Mush is made and rolled 
‘into small balls, which are passed to the members of the order to 
eat. The prest¢dzgztateur then dips two eagle-plumes in medicine- 
water, and sprinkled it upward, calling upon the eagle-god of the 
‘heavens to convert the mush into stone. The balls are again 
passed, when they are found to be as hard as stone. Again the 
plumes are dipped into the medicine-water, and sprinkled to the 
fire, with the request that the goddess reconvert the stones into 
mush. Hot water is made cold by the same process, with the 
feathers, and again heated by calling upon the goddess of fire.” 

The Wood Order are very clever at legerdemain. Mrs. Steven- 
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son says, “ When I first witnessed the swallowing of the knife, 1 
was inclined to think it a ready trick. A youth approached the 
altar, and dipped the ends of two eagle-plumes into medicine- 
water, and, after touching his breast with the plumes, he danced 
wildly before the altar; then he reached behind the altar for his 
knife, which he held upward while he danced, at times distorting 
his body, and throwing himself almost prostrate; then he would, 
with a graceful gesture, turn and suddenly fall on the left knee, 
immediately in front of the gayly decorated altar, with his back to 
the altar, he facing the east, and, throwing his head back, run the 
sword down his throat, leaving nothing but the handle to be seen. 
This feat was repeated three times, when the eagle-plumes were 
again dipped into the medicine-water, and touched to the mouth. 
To convince myself the knife was genuinely put down the 
throat, after long persuasion, I induced a youth belonging to the 
order to swallow the knife. This was done in secrecy. The youth 
removed his head-kerchief, and took off his leather belt and pouch, 
and, after repeating a long prayer, he placed the knife in his mouth, 
running it down the throat to the handle. I am told death is 
sometimes the result, but this is always attributed to a bad heart.” 

In closing, Mrs. Stevenson said, “The brief account which has 
been given of the medicine orders of the Zui is perhaps sufficient 
to convey an understanding of this interesting phase of the pueblo 
life of North America. The dignitary, who is usually called the 
‘medicine-man’ among our Indian tribes, is something more than 
the term implies in civilization. The medicine-man is both priest 
and doctor, and, by reason of his priestly office, he sometimes be- 
comes a judge. The mythical beings with whom he holds con- 
verse are the gods of his people. They are the persons who bring 
evils, or preserve from evils: they bring health or disease, they 
bring peace or war, and they bring plenty or want at harvest time. 
Thus in all respects the gods are supposed to hold within their 
power all prosperity and all adversity. So the priests stand be- 
tween the people and these gods, and by means of ceremonies, in- 
cantations, and many prescribed observances, the gods are induced 
to preserve from evil and bring happiness. The medicine practices 
of the Zufii are therefore religious observances and rites; and the 
daily life of the Zufii, under the guidance of their priests through 
the agency of the medicine order, is so controlled that every act of 
life assumes something of a religious character. To them their 
religion is fraught with much fear; to them it brings many trials, 
many privations, and much suffering. Notwithstanding this, they 
derive from it much amusement and great joy, and in it all their 
hopes and aspirations are centred.” 


Early Stages in the Life of Taenia Pectinata. 


Thousands of sheep and lambs perish every winter on the 
ranches west of the Missouri River. They are not apparently 
afflicted with any disease. They are weak and lean in the fall, and 
simply seem to De unable to withstand the severity of the blizzards. 
The Bureau of Animal Industry, of the Agricultural Department, 
has been engaged in an investigation to ascertain, if possible, the 
cause of the weakness of the animals that perish, and Mr. Cooper 
Curtice visited the West in the prosecution of this work. An ex- 
amination of the viscera of slaughtered sheep and lambs, fat and 
healthy ones as well as those that were weak and lean, disclosed 
the fact that they were almost without exception infected with tape- 
worms, which were found in the duodenum and gall-duct. In the 
latter they were frequently so numerous as to close it up, and cause 
a suspension of its functions. 

For the purpose of continuing his studies, Mr. Curtice brought 
from the West a number of lambs, which were killed at intervals 
and their viscera examined; and this material having been ex- 
hausted, and it being inconvenient and expensive to obtain more, 
he turned his attention during the past winter to a study of the 
early stages in the life of the 7aenza pecténata (common unarmed 
tape-worms of the rabbit). In studying these, Mr. Curtice thinks 
that he has made some interesting discoveries, which he presented 
to the Biological Society of Washington at a recent meeting. 

The variety examined is found abundantly in nearly all rabbits in 
this locality. The life-history of the armed tape-worms of man 
and dogs has long been written; but that of the unarmed species 
inhabiting our domestic animals, especially cattle and sheep, is as 
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yet comparatively unknown. As far as has been ascertained, the 
life-history of the Zaendéa pecténata is embraced in twostages. The 
first covers the development of the ova into the embryo, which is 
ready to leave the parent Zaezza.: the other covers the period of 
growth from the youngest forms yet found in rabbits to the adult 
stage. The life of the Zaenza from the time they leave the first 
rabbit as an embryo, until they are found as young 7aenza in the 
second rabbit infected, has as yet been unascertained. Among the 
theories that have been advanced, is one that they pass this stage 
upon the ground, are eaten by insects, snails, or crustaceans, and 
that these are then eaten by the rabbits. This, however, is only a 
theory, as none have ever been found in snails, insects, or crusta- 
ceans. 

It was Mr. Curtice’s good fortune to find a rabbit which had 
recently been infe@ted with these peculiar parasites, none of which 
were over three centimetres in length, many of them being less than 
five millimetres long. There were more 7aenza in that rabbit than 
any he had ever seen before, —about eighty-five. Among the 
smaller 7aenza were several specimens that showed the stages of 
development from non-segmented, armed forms, to segmented, un- 
armed forms. Mr. Curtice showed to the society specimens illus- 
trating the different stages. 

The youngest forms detected were not the smallest, but measured 
about one-half a centimetre in length. They contained, in addition 
to the four suckers, a cup-shaped cavity in the place of the rostel- 
lum. Around the border of this cup-shaped cavity were situated 
eighty-five or ninety hooks. The older specimens show a similar 
cavity, with no hooks. Still older ones show no cavity at all. All 
of these were in the non-segmented stages ; but other forms, some 
of them smaller, were without signs of hooks, and had already 
begun segmentation. 

Mr. Curtice compared these stages with similar stages in Taenza 
serata, and said that the youngest stage of the Zaenza pectinata 
was probably a cysticercoid stage, and not the cysticercal, and that 
this was indicated by the cup-shaped cavity in the youngest forms 
of the Zaenza pectinata. 

In discussing the classification founded on the presence or ab- 
sence of hooks, he declared it to be incorrect, since the discovery 
described above shows that the unarmed species in adult stages are 
armed in earlier stages. 

The speaker exhibited some elegant drawings made by Dr. 
George Marx, illustrating the embryo as it leaves the parent 7aenza. 
This embryo is six-hooked, and surrounded by a curious pyriform 
envelope, to which there is a double prolongation surmounted by a 
cap of the same substance. The cap has a shredded border, and is 
believed to be the remnants of a mass which, in an earlier stage, 
completely surrounded the embryo. This peculiar envelope has 
been previously noticed in Italy by Perroucito, and in France by 
Raillet. This stage is similar to that found in Zaenza expansa, the 
unarmed tape-wornrin sheep. 


Implanting Teeth. 


Dr. Yonger of San Francisco was the first dentist in this country 
to perform successfully the experiment of implanting teeth. This 
process is not to be confounded with transplanting teeth, which has 
been practised by dentists for many years. In the latter operation, 
a tooth freshly extracted is inserted in a socket from which one has 
just been drawn, and the parts unite, circulation between the jaw 
and the tooth is established, and the latter actually takes the place 
of its predecessor. 

In Dr. Yonger’s experiment, the tooth to be replaced has long 
been extracted, and the socket filled up with bony substance. He 
drills into the jaw, gouges out a new socket, and then, taking a 
tooth that has long been extracted, cleans it thoroughly, soaks it in 
bichloride of mercury, and inserts it in the socket just formed. 
This new tooth in due time becomes firmly anchored, and as ser- 
viceable as the original one before it became decayed. Dr. Yonger 
holds that the tooth is held in its place by the soft tissues surround- 
ing it, and that the artificial socket has nothing to do with anchor- 
ing it. 

The experiment described above was performed by Dr. G. M. Cur- 
tis of Syracuse, N.Y., who afterward extracted the implanted tooth, 
and sent it to Dr. W. M. Gray, the micfoscopist of the surgeon- 
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general’s office, who has madea very careful examination of it. His- 
experiments prove beyond question that the tooth so implanted is. 
revived, that circulation is established between the socket and the 
implanted tooth, and that the socket does take an active part 
in anchoring the tooth. A tooth so implanted is much more 
firmly anchored in the jaw than one of the originals, and, in the 
case referred to, the tooth was held so firmly that Dr. Curtis broke 
it in extracting it. Dr. Gray does not doubt that the soft tissues. 
do take an active part in the operation, but he has proved his 
propositions in regard to the bone and the tooth beyond all ques- 
tion. 
Some Recent Discussions of Target-Shooting. 

At the last meeting of the Mathematical Section of the Philosophi- 
cal Society, Mr. Charles H. Kummell read some remarks on some 
recent discussions of target-shooting. In opening, he briefly re- 
viewed a previous communication on the same subject which he 
had made in 1883, stating as the fundamental assumption (there 
credited to Liagre, but due apparently to Poisson), that the devia- 


tions of the shots from a vertical axis, called sighting errors, and 


those from a horizontal axis, called levelling errors (each axis pass- 
ing through the centre of the target), each independently follows 
the exponential law of error. One of the most important conse- 
quences of this assumption is, errors of shooting of equal proba- 
bility are on the circumference of an ellipse whose axes are in the 
ratio of the mean sighting and levelling errors. Among the 
writers on the same subject, Mr. DeForrest, in the Transactions of 
the Connecticut Academy, vol. vii. 1885, requires not only the 
sighting and levelling axis, but even the centre of the target, to be 
ignored, and a new centre and system of free axes determined 
from the distribution of the shots on the given target. Mr. Kum- 
mell thinks this method of discussion quite proper, if we really 
were ignorant of the true position of centre and axes, But, such 
not being the case, a merely probable thing should not be preferred 
to a fact. 

In the January number of Comptes Rendus, 1888, Mr. J. Bertrand 
objects to the previous methods of discussing target-shooting, on 
the ground that the levelling and sighting errors are not independ- 
ent, but admits that in some as yet unknown curve (not an ellipse) 
would be found shots of equal probability, and proposes to estab- 
lish one of these curves for any given target by dividing it into a 
convenient number of sectors, and taking the mean shot in each. 
Mr. Kummell inquires what this discussion will lead to. It is cer- 
tainly too rough for a limited number of shots, and whatever curves. 
may be found in any special case, they will be sufficiently near 
ellipses,‘as required by Poisson’s assumption. 


The Drift North of Lake Ontario. 

The short paper upon this subject read by Prof. J. W. Spencer 
before the Philosophical Society at its last meeting was a general- 
ized description of some of the obscure and conflicting phenomena 
of the drift. 

Among the deposits of the later pleistocene period, he said in 
substance, there is a well stratified, hardened, brown clay charged 
with pebbles more or less glaciated, resting upon typical blue bowl- 
der clay, north of Toronto. In the Canadian classification of the 
pleistocene deposits there is no place for this deposit. Indeed, all 
of the stratified deposits of this region need revision in the light of 
the progress that has been made in surface geology during the last 
twenty years. Thus the Saugeen clay is resolvable into three series. 
The relation of all the clays to the older beaches requires special 
study, as a part of them probably represent the deep-water deposit 
of the beach epoch, while some of the later beaches rest upon such 
clays. 

Around the head of Georgian Bay there are ridges in the form of 
moraines, similar to those about the other Great Lakes, reaching to 
the height of thirteen hundred to fourteen hundred feet above the 
sea. From the face of the Niagara escarpment — between Georgian 
Bay and Lake Ontario — there extends for overa hundred miles, to: 
near Belleville, a broad zone of from eight to twenty miles in width, 
covered with drift-ridges composed of stony clay below, and fre- 
quently stratified clay or sand above, having an elevation of from 
eleven hundred to twelve hundred feet above the sea, with occasion- 
al reductions to nine hundred feet. These ‘ Oak Hills or Ridges * 
rise from three hundred to five hundred feet above the flat paleozoic 
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country to the north. The stones in the clay are glaciated, often of 
limestone, with only a small proportion of crystalline pebbles or 
bowlders. In the deposits of the ridges, native copper has been 
found : consequently the drift-carrying agent moved south-eastward 
down Georgian Bay, to the west end of the Oak Ridge, and proba- 
bly throughout its whole length. North and east of Belleville there 
are many more and fragmentary ridges having a trend somewhat 
across that of the Oak Ridge. 

The glaciation of the region adds great difficulties to the expla- 
nation of the phenomena. The striation in the Ottawa valley, from 
Lake Tamiscamang to the junction of the St. Lawrence, is to the 
south-eastward, with very rare local exceptions. On the Niagara 
escarpment, between Georgian Bay and Lake Ontario, from sixteen 
hundred down to seven hundred feet above the sea, the striae are also 
to the south-east ; but between these widely separated regions the sur- 
face markings of the rocks are obscured to the west and south by drift, 
and to the north and east are absent and rarely seen, although the 
crystalline rocks are commonly rounded or very rarely polished, — 
an absence that can only in part be accounted for by subsequent 
erosion. About the St. Lawrence and Lake Ontario the striations 
are to the south-west or west. Between the Ottawa River and 
Georgian Bay there is a high prominence which divided the 
drift-bearing currents; but north of Lake Huron the glaciation is 
very strongly marked, and the direction is to the south-west, with 
very rare local variations. 

All the lobes of glaciation about the Lakes, from Superior to the 
Ottawa valley, radiate backwards to the broad and open, but low 
basin of James’s (Hudson) Bay. Thewatershed between the Lakes 
and Hudson Bay, during the epoch of the formation of the drift, 
was several hundred feet lower than now, — which is about sixteen 
hundred feet at present, — as shown by the differential elevation of 
the beaches. 

For these conflicting phenomena of the drift no explanation was 
offered, but rather sought for. 

Some remarks upon the paper were offered by Mr. Gilbert, who 
had observed the slight amount of erosion in the Ottawa valley; but 
he thought that generalized explanations of the drift were very often 
contradicted when applied to special regions, and that our knowl- 
edge of the phenomena would not at present give a satisfactory 


explanation. 
Determination of Atomic Weights. 


Prof. F. W. Clarke, in a paper on the determination of atomic 
weights, read before the Philosophical Society at its last meeting, 
discussed the sources of error in such constants, both with regard 
to the processes of weighing and to the chemical considerations in- 
volved. He dwelt especially upon the uncertainty in the atomic 
weight of oxygen, which affects the atomic weights of nearly all the 
other elements, and urged the importance of other determinations 
which should not hinge upon oxygen. Prout’s hypothesis, now of 
importance in all discussions as to the nature of the chemical ele- 
ments, requires the most precise determination of atomic weights, 
and none of the latter are yet known with enough certainty to settle 
the question at issue. 


Distribution of Indian Tribes in North America. 

The United States Geological Survey has nearly ready for pub- 
lication a map showing the distribution of the Indian tribes on this 
continent north of Mexico. Including the labor which Major Powell 
himself and his immediate assistants have expended in the collec- 
tion, arrangement, and digestion of the material for this map, and 
that done by the Bureau of Ethnology, it will represent the work of 
about fifteen years, and will be one of the most important and in- 
teresting publications ever made by the Geological Survey. All of 
the Indians living in this country at the time of the white occupa- 
tion have been divided into linguistic families, and the territory occu- 
pied by each one of these families is represented on the map by a 
distinctive color. The number of these families is about 60, and 
the number of separate tribes between 300 and 350. 

One of the first and most important facts shown by this map is 
that the territory occupied by each linguistic family, with few ex- 
ceptions, is continuous. An important deduction in relation to the 
habits of the Indians is drawn from this fact,— that instead of 
being nomadic, and wandering over the continent at will, as has 
been generally supposed, the Indians had fixed homes, the bound- 
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aries of which were almost as plainly marked as the dividing lines 
between the several States are to-day, and that their wanderings 
were within limited areas, rarely or never extending beyond these 
fixed boundaries. The Indians had their permanent villages, in 
which they lived for five, ten, twenty, or perhaps fifty years. At 
certain seasons of the year they went to the coast or to the rivers to 
fish, or to the forest or plains to hunt. The boundaries of the ter- 
ritories occupied by each family were occasionally changed by con- 
quest. A stronger tribe or family would by war push back its 
weaker neighbors, and thus extend its dominion. But the terri- 
tory so conquered was recognized by the vanquished, as well as by 
the victor, as the property of the latter. If the Indians had been 
nomadic, and wandered over the continent or over large portions of 
it, branches of the same linguistic family would have been found 
scattered broadcast all over the country. 

Some of the few exceptions to this general rule of distribution 
are exceedingly interesting, and throw a light upon the unwritten 
and even forgotten history of some of the tribes. For instance: a 
little colony of the great Siouan family is found in Virginia. How 
it became separated, crossed the mountains, and maintained itself 
in the midst of another family speaking an entirely different lan- 
guage, suggests a very interesting topic for the study of the ethnol- 
ogist. Again: all the north-western part of the continent was oc- 
cupied by the Athabascan family, very peaceable Indians. But the 
Apaches and Navajos of New Mexico and Arizona belong to the 
same family, and are among the most warlike on the continent. To 
their surroundings and the necessity of wresting their new home 
from its previous occupants and holding it, as well as to the inhos- 
pitable character of the country, may not their change of character 
be attributed? Another little tribe of the Athabascans is found in 
California. 

One of the most degraded families of Indians of North America 
is the Shoshonean, of which the Diggers are a branch. And yet, 
strange as it may appear, the Moquis, more advanced toward civili- 
zation than any others of the Pueblo Indians, are Shoshonean. 

One exceedingly interesting feature of the map is the great num- 
ber of little families that lived in California and Oregon. Some of 
these comprise only a few individuals, — not more than forty or 
fifty, — and yet their languages are entirely distinct from those 
spoken by the.surrounding tribes. In one instance Mr. Henshaw, 
who has charge of the construction of the map, found in California 
a single man, the sole survivor of his tribe. From him enough was 
learned to preserve the language once spoken by his ancestors, but 
with his death that tongue becomes extinct. i 

A very curious fact in relation to the distribution of the Eskimo 
is that they inhabit the coast of the Arctic regions to the exclusion 
of other Indians, beginning on the east shore of Greenland, and fol- 
lowing the coast-line of that island around to the point farthest 
north inhabited by man. Then, beginning on the coast on the 
inainland, they occupy narrow strips on the north shores of Hudson 
Bay and along the northern coast of the continent, around past 
Bering Strait, and down the north-west coast of the continent to 
Prince William’s Sound. Throughout all this immense coast-line 
the differentiation of language is very small; so that an Eskimo 
from Greenland transported to Bering Strait would in a month be 
able to speak the language of the natives there as well as though 
he had been born there. In striking contrast were the numerous 
distinct families of Indians in the valleys of California and Oregon, 
whose languages are so different that they could not understand each 
other. 

This map, when published, will be accompanied by a report and 
discussion of the facts it discloses, and: will be a very important 
contribution to the science of ethnology. 


HEALTH MATTERS. 
Malaria. 

THE subject of malaria has always been a most interesting one 
for the study of the physician. Until the year 1879 its origin was 
obscure, although various theories were advanced to account for 
it. Klebs and Tommasi-Crudeli, in 1879, discovered in the soil 
of the Roman Campagna a bacillus, to which they gave the 
name dacz//us malari@, and to which they attributed malarial 
disease. In 1881 Laveran,a French surgeon in Algiers, discovered 
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the plasmodium malaria, which he found in the blood of patients 
suffering from malaria. The views of Laveran are to-day the most 
generally accepted. Councilman, Osler, and Sternberg, all Ameri- 
can physicians, have given much attention to the subject, and, so 
far as we know, have in general accepted Laveran's views. Dr. 
M. B. James of New York recently read a paper on this subject 
before the New York Pathological Society, which is published in 
the Mew York Medical Record. We says that at present our 
knowledge may be summed up as follows : — 

“Tn the blood of persons suffering from malarial disease there is 
a series of phenomena not yet found under any other conditions. 
These phenomena point to the presence of an animal parasite. 
The appearances that we get are one or more of the following : 

“ First, Colorless protoplasmic bodies inside the red blood-cor- 


puscles. They vary in size from one-fifth to almost the whole 
diameter of the corpuscle. They exhibit active amoeboid move- 
ments. Some contain scattered granules of brownish-black pig- 


ment; others are unpigmented. The red corpuscle which contains 
the amceboid body is commonly larger, flatter, and paler than nor- 
mal. 

“ Second, We find disk-shaped bodies of colorless protoplasm. 
They are somewhat larger than a red blood-corpuscle. They show 
no amoeboid movements. They contain scattered pigment-granules. 
They are apparently a later stage of the form first mentioned, which 
has come to occupy the entire corpuscle, and has then entered upon 
a cyst stage. 

“ Third, We find forms similar to the cysts, but in which the pig- 
ment-granules have become massed at the centre, while the pro- 
toplasm is undergoing segmentation. Then there are found 
various stages in the transition from the encysted to the segmen- 
tary form. : 

“ Fourth, We have the small masses of protoplasm that have 
resulted from the segmentation of the cyst form. They are com- 
monly somewhat oval in shape. In fresh blood it is difficult or 
impossible to distinguish them from blood-plaques. In dried blood 
they show a tolerably characteristic bipolar staining with aniline 
dyes. 

“ Fifth, We have hyaline bodies of crescentic shape, in length 
rather more than the diameter of a red blood-cell. They have, in 
every case, a collection of pigment-granules in their centre. These 
are the so-called ‘ crescentic bodies.’ 

“Tn some cases there are found bodies resembling the crescents 
closely in character, but elliptical or round. The crescents may 
have a delicate curved outline opposite the concavity or convexity, 
or both, but this outline never reaches quite to the tips of the cres- 
cent. 

“Lastly, there are the various motile bodies. These are, first, 
flagellated bodies, —a round or pear-shaped body, about one-half 
the diameter of a red blood-cell. It contains pigment-granules, 
and is provided with from one to four flagella, which show an active 
lashing motion, and by means of which the organism moves about 
in the blood-plasma. The flagella are several times as long as the 
diameter of a red cell. Their motion is active enough to set up 
well-marked movements on the part of the neighboring blood-cor- 
puscles. Second, free flagella have been described. They seem to 
have become detached from their bodies, and to be capable of 
leading an independent existence. They exhibit active movements. 
Third, some observers have described hyaline pigmented bodies 
with an actively moving, undulating periphery.” 

In thirty-five cases in which Dr. James had an opportunity of 
studying the blood, he found the parasite in thirty-four. In one 
case, in which he was able to examine the blood but once, he failed 
to find it. In several cases where the diagnosis was doubtful he 
has been able to exclude malaria by failing to find the plasmodium, 
and the subsequent history has confirmed the microscopic exami- 
nation. 

The microscopic technique is simple. The blood is best examined 
fresh, spread out in the thinnest possible layer, — the rouleaux of cor- 
puscles broken up. High-power objectives are necessary. A 45- 
inch oil immersion answers well. 

Stained specimens are best prepared by drying the blood in a 
very thin layer on a cover-glass, which is then passed through a 
flame, as in examining for bacteria. It may be stained in a watery 
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solution of an aniline dye, washed out in water, or partly decolor- 
ized in alcohol, and mounted, as usual, in balsam. Fuchsine and 
methylene blue give the best results. Dr. James finds methylene 

tue most satisfactory, the red corpuscles staining light green, 
and the hematozoa blue. 

Unpigmented amoeboid bodies are best studied in stained speci- 
mens. The pigmented amoeboid bodies, which are those most 
commonly met with, are best seen in fresh blood. The crescents 
also show most satisfactorily unstained. The segmenting bodies 
and free spores are best studied after drying and staining. 

The apparent effect of medication on the organism is important. 

A few large doses of quinine are almost invariably followed by a 
disappearance from the blood of the various amceboid forms. The 
crescentic bodies remain unchanged after quinine, but commonly 
show a diminution in number as the health improves under the 
treatment proper for chronic paludism. 

These apparent results of treatment followed in his cases as in those 
of most other observers. The organism has not yet been discoy- 
ered except in human blood and organs. It has never been isolated. 
It has never been cultivated outside the body. 

Inoculative experiments on human beings are almost uniformly 
successful. Intravenous injection of malarial blood into a healthy 
individual is followed by typical intermittent fever, with the appear- 
ance in the blood of the second person of the various forms of the 
organism described. These experiments have been made by Ger- 
hardt in Germany, and by Marchiafava and Celli and other Ital- 
ians. 

Subcutaneous injections have been unsuccessful. 

The few inoculative experiments that have been made upon mon- 
keys have been unsuccessful. 

As regards the name of the organism: the term ‘ plasmodium ’ 
has been improperly used in this connection. This name has long 
been applied to a segregation stage of some of the mycetozoa, and 
sO means, not a particular organism, but a stage of development 
common to many different organisms. Moreover, so far as we 
know, the malarial germ has no plasmodium stage. 

It is much better, then, in designating the malarial organism, to 
use the term ‘hamatozoon of malaria,’ as suggested by Laveran, 
which commits us to no definite classification. 


TYPHOID INFECTION. — The investigation into the outbreak of 
typhoid-fever at the Michigan State Prison at Jackson by Prof. V. 
C. Vaughan has resulted in obtaining facts which tend strongly to 
prove that the outbreak was due to defective sewerage. We 
have repeatedly maintained in Sczeszce the probability that sew- 
ers and house-draining were efficient agents in the propagation of 
typhoid-fever, basing our opinion upon a large number of cases 
which occurred in Brooklyn in 1885, in which all other sources 
seemed to be excluded. In the investigation which Professor 
Vaughan made, the water-supply and milk-supply were first ruled 
out as possible vehicles by negative evidence. It was then thought 
that the defective condition of the sewers, combined with the insuf- 
ficient supply of fresh air, was the most probable cause of the epi- 
demic. The cases nearly all were from a distinct portion of the 
prison, and investigation proved that the soil-pipe running from the 
hospital, and the house-drain, into which it entered, were defective, 
and were pouring sewer-air into that portion of the prison. Pro- 
fessor Vaughan took to his laboratory asample of the air from within 
the soil-pipe, and has found within it the specific germ of typhoid- 
fever. Such facts as these are of the greatest practical importance, 
and should be made a matter of record whenever they are observed, 
and should be widely disseminated. They show the absolute neces- 
sity for thorough disinfection of the excreta of typhoid-fever pa- 
tients, and the dangers which may and probably will result from a 
neglect of this important measure. Had the discharges from a 
single typhoid-fever patient been efficiently disinfected, the devas- 
tating Plymouth epidemic, which resulted in the sickness of 1,153 
persons, and the death of 114, and a total money-loss of $115,539, 
would never have occurred. 


GRAFTS ON WOUNDs. — Dr. Redard has communicated to the 
Académie de Médecine of Paris, according to the Mew York Med- 
zcal Record, some observations regarding animal grafts on wounds 
in human beings. Ina case of severe burn of the scalp, of eight 
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months’ standing, in a child two years of age, he obtained’ a rapid 
-cicatrization by means of grafts from a fowl. He first tried grafts 
of frogs’ skin, but as these proved to be repulsive to patients, and 
did not give very good results, he substituted others from the fowl ; 
and the wound, which measured three inches by two and a half, 
had completely healed in two months. He had been equally suc- 

cessful in other and subsequent cases. He takes the skin from 
beneath the wing of a chicken, carefully securing the subjacent cell- 
ular tissue, but avoiding adipose tissue. The transplanted pieces 
varied from a sixth to a third of an inch in size, and they were main- 
tained in position by means of a little cotton-wool and iodoform 
gauze. The skin of birds and fowls has the advantage of being 
supple, delicate, and vascular : it adapts itself readily to the surface 
of the wound, and adheres without undergoing absorption. 


THe HUMAN BREATH. — Professor Brown-Séquard has recently 
been making experiments to determine whether the human breath 
was capable of producing any poisonous effects. From the con- 
-densed watery vapor of the expired air, he obtained a poisonous 
liquid, which, when injected under the skin of rabbits, produced al- 
most immediate death. He ascertained that this poison was an 
alkaloid, and not a microbe. The rabbits thus injected died with- 
out convulsions, the heart and large blood-vessels being engorged 
with blood. Brown-Séquard considers it fully proved that the ex- 
pired air, both of man and animals, contains a volatile poisonous 
principle which is much more deleterious than carbonic acid. 


ELECTRICAL SCIENCE. 
Electrical Traction. 


IN the last two or three years a number of street-car lines have 
‘een equipped with electric motors, and most of them have been 
successful in spite of the inexperience of those who have done the 
work, —an inexperience due to the newness of the field. The 
number of electric railroads under way is increasing rapidly, and 
for certain classes of work the motor seems destined to take the 
place of the expensive and overworked car-horse. 

As yet the greater part of the lines equipped have been for city 
‘tramways, generally in the suburbs, where there is comparatively 
little street traffic. This, however, is only a beginning, more useful 
in the experience it gives, and in the problems that are brought up 
and solved, than in the absolute results: for the question of the 
application of electricity to traction is a very broad one, and does 
not stop at street-railways. The elevated railroads may be run by 
electric motors ; already motor cars are used in mines, where there 
is an extended field for their use; and it is possible that a few years 
will displace the steam locomotive, and substitute in its place 
powerful electrical locomotives. 

There is no apparatus for the transformation of energy that com- 
pares in simplicity and efficiency with the dynamo-electric machine 
_and electric motor. The steam-engine transforms perhaps fifteen 
per cent of the energy of coal into mechanical work; while the 
-efficiency of a good dynamo may be ninety-two per cent, and a 
motor may have as high an efficiency. If, therefore, we transform 
mechanical work into electrical energy by a dynamo, and retrans- 
form it to mechanical work again by a motor, we have a total loss 
of perhaps fifteen per cent. It may be easily shown that in many 
-cases it would be profitable, by taking advantage of the higher effi- 
ciency of large-power plants, and the comparatively small cost of 
attendance, repairs, etc., per horse-power, to generate all the 
mechanical energy needed in a district at some central station, and 
-distribute it by dynamos and motors to the consumers, displacing 
the small steam or gas engine plants previously used. 

For traction-work the problem is not to replace stationary steam- 
engines or gas-engines, but to replace horses, cables, and locomo- 
tives. This problem is being attacked, and will doubtless be at 
least partially solved. 

Before taking up the relative merits and cost of different systems, 
let us consider the broad questions that are involved. The ques- 
tions are, (1) How can we best produce the electrical energy 
needed? (2) How can we best get it to our motors? and (3) 
After we get it there, what is the best way to apply it to traction ? 

Under the first head there are a good many things to consider, 
-and many of these can only be answered by knowing the exact con- 
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ditions of our installation. We can say generally that for a given 
horse-power needed at our motor we should so choose our source 
of power and location of generating-station that the interest on first 
cost of plant and conductors (supposing we use them), the total 
depreciation, and the cost of the power generated, should be a 
minimum. 

We will discuss these questions more fully when we come to the 
question of cost. To show the nature of the problem that might 
arise, suppose we have a railroad line from Philadelphia to New 
York to be run by electric motors. We would possibly find it best 
to have a number of generating-stations along the line, at distances 
apart of, say, twenty miles. Now, if there were no natural sources 
of power near the tracks, we would have to calculate the best dis- 
tances apart for these stations, knowing the cost for a horse-power 
with plants of different sizes, the cost of copper for conductors, the 
cost of a ton of coal at different points on the line, ete. The prob- 
lem would not be a difficult one. If, however, there was at some 
distance from the line a source of natural power,—a waterfall, 
for example, — we would have to redistribute our stations, and cal- 
culate whether it would cost less or more to utilize the waterfall, 
decreasing the cost of power, in that we do not have to pay for 
coal, but increasing the size of plant for a given electrical energy at 
the line (for we must supply the needed energy f/us the loss on 
our lines), and increasing the outlay in conductors. Of course, this 
is all a very definite question, presenting little difficulty to the 
electrical economist. When we consider that some railroad lines 
have distributed near them water-power capable of running all of 
their trains, with help at long intervals from steam-generating 
stations (even windmills are not to be despised in some cases), and 
when we further consider that the conditions are much simpler 
than in city traffic (we can use high potentials and unsightly de- 
vices if we choose), it encourages one to predict a future for electric 
railroads. 

If, as I have so far assumed, we are going to transmit the electri- 
cal energy to the motors by conductors, it is evident that the poten- 
tial we can use comesin as a factor. In cities weare usually limited 
to a comparatively low potential, —a maximum, say, of five hun- 
dred volts. This has the effect of locating our generating-station 
as near the line as possible, — in the middle of the line if we can 
get it there, — for the cost of conductors would be great if the sta- 
tion were too far from the line. We will have more to say on this 
in any early number. 


ELECTRICAL TREATMENT OF SEWAGE.— Mr. William Web- 
ster, F.C.S., has patented a process of purifying sewage by means 
of the electrical current. The pollution of rivers by the sewage of 
large cities is a constant source of danger to health ; and, accord- 
ing to the London S/andard, £1,000,000 is to be spent in attempt- 
ing, by the employment of chemicals, to purify the London sewage. 
Mr. Webster’s plan consists in sending a current of electricity from 
metallic electrodes through the sewage. The result, in experiments 
made on a very small scale, is to set the solid particles held in sus- 
pension in motion, “a kind of procession taking place from the top 
downwards, and from the bottom upwards. The sum-total of the 
movements consists in landing the suspended particles at the top of 
the liquid.” ‘So prompt is the effect of the electric current that 
in twenty minutes a volume of opaque sewage becomes perfectly 
transparent, except at the top, where the organic matter collects in 
a semi-solid form.” ‘From results already obtained it is calculat- 
ed that the cost of the electrical treatment of the London sewage 
would be about £25,000 per annum. The annual outlay for chemi- 
cals is expected to be £18,000 for lime and iron, and £12,000 for 
permanganic acid, making a total of £30,000, a balance of £5,000 in 
favor of the electrical method. It would seem'that Mr. Webster’s 
experiments have, as yet, been on a small scale. If the practical 
results bear out what has been done in the laboratory, the process 
will be of the greatest importance. 


TRANSFORMERS. — Two papers on this subject, read before the 
Society of Telegraph Engineers and Electricians,— one by Mr. 
Kapp, the other by Mr. Mackenzie,— have excited considerable 
discussion and interest on this subject of commercial induction- 
coils. Mr. Kapp’s paper treats of the relative merits of different 
forms of transformers, and his methods are simple and easy of 
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comprehension. In all of this work on alternating-current appara- 
tus the assumption that the electro-motive force and the currents 
follow simple sine curves is made; and, while the error in the as- 
sumption may or may not affect conclusions as to the types of 
action that occur, yet it must vitiate any attempt to deduce absolute 
values. Up to the present the subject of alternating currents has 
been singularly barren of experiments, while quite a number of 
problems have been solved by analytical and graphical methods. 
It is well known that a great many effects are not taken into account 
in the ordinary treatment, but the value of these outside effects has 
not been determined. The full discussion of these papers has not 
reached this side of the ocean: what has reached us is interesting 
and important, and will be given when the rest of it arrives. 


BOOK-REVIEWS. 


Chambers's Encyclopedia. New ed. Vol. I. A to Beaufort. 


Philadelphia, Lippincott. 8°. $3. 


THE original issue of this work was completed twenty years ago, 
and few works of the kind have enjoyed an equal popularity, or 
rendered better service to the mass of readers. It is, of course, 
not to be compared in elaborateness with the Brzfannzca, the 
articles in which are often in the form of lengthy treatises; but for 
non-professional readers, who do not wish to make a special study 
of the various branches of knowledge, but seek for general infor- 
mation on all subjects that arise in reading and conversation, this 
work has proved very valuable. The progress of events, however, 
and the increase of knowledge in almost every branch, have neces- 
sitated a new edition, the publication of which has now been begun. 
Many articles have been rewritten, and others partially so, while all 
have been subjected to a careful scrutiny by competent hands ; and 
the result, so far as we have examined the work, seems to be excel- 
lent. Considerable attention has been given to American subjects, 
the more important of which have been treated by American 
writers; and their articles have been copyrighted in the United 
States by the J. B. Lippincott Company of Philadelphia, who pub- 
lish the encyclopedia in this country. There is an article, however, 
on’ Americanisms in language, by an Englishman, Mr. Grant Allen, 
which contains some great mistakes. Thus, he says that “ the 
speech and writing of the uncultivated classes diverge increasingly 
from the pure literary English standard;” the fact being that the 
language of the uncultivated Americans tends increasingly towards 
the literary standard, owing to the influence of the public schools 
and the growing taste for good reading. But most of the articles on 
American subjects are very good. One of the most difficult tasks 
in preparing an encyclopedia is to allot the right proportion of 
space to the various subjects treated, and in this respect the editors 
of this work have been quite successful. If the remaining volumes 
are up to the standard of the first, the encyclopedia will deserve 
and receive a renewal of the favor it has hitherto enjoyed. 


Familiar Animals and thety Wild Kindred. By JOHN Mon- 
TEITH. Cincinnati and New York, Van Antwerp, Bragg, & 
Co, 16°. 


THE idea of presenting school-readers for youthful scholars, 
treating of familiar topics in natural science, is not a new one, but 
it is a thoroughly good one. The writer well remembers the per- 
manent interest in every thing pertaining to natural history engen- 
dered in him by the use of the Wilson series of readers in years 
gone by. Such reading-exercises have been improved since that 
time, however, though there is still room for improvement. In no 
way, in the hands of a good teacher, can a child's powers and apti- 
tude for self-observation be better stimulated than by well-prepared 
reading-exercises treating of the familiar forms of life. The know]- 
edge imparted in such exercises should be accurate and comprehen- 
sible, but scarcely less important is the manner in which it is pre- 
sented. A description that leaves nothing for the child himself to 
find out, no conclusions for him to draw, is of but secondary value. 
His faculties for thinking and observing, not his memory, need the 
most training. 


The present school-reader, for that is what it is, meets fairly well- 


these requirements, and, taking it all in all, merits commendation. 
It is intended for children of the third-reader grade, or say from 


SCIENCE, 


[Vov. XI. No. 268 


eight to ten years of age, and is not only interesting, but instructive 
to them. The habits and anecdotes of the domestic and other 
familiar animals and their wild kindred are presented in pleasing 
shape. The material is largely adapted from known writers, or 
drawn from such authorities as Mivart, and is reliable. The 
engravings are good. Only mammals are treated of, and nowhere 
is the erroneous impression corrected that the word ‘animals’ is 
synonymous with four-footed mammals. 


A Catalogue of Canadian Birds, with Notes on the Distribution 
of Species. By MONTAGUE CHAMBERLAIN. St. John, J. & 
A. McMillan. 


THIS is an annotated list of the birds hitherto recorded or ob- 
served as residents or visitants of the vast and ill-explored region 
north of the United States. It is in reality the first attempt of the 
kind, and can only be looked upon as preliminary ;. but, though 
only a preliminary list, it has required labor, and will be very useful 
for future workers in Canadian ornithology,—a branch which, 
when we consider the excellent work done by the Canadian ento- 
mologists and botanists, has been much neglected in the Dominion. 
Notwithstanding the future revision which this list must be subject 
to, the author might have added to its value by tabulations after 
the manner of Merriam’s work. By counting, it is ascertained that 
the whole number of species and sub-species recorded is nearly five 
hundred and fifty. 


The Story of Creation, a Plain Account of Evolution. 
WARD CLODD. London and New York, Longmans, Green, 
& Co, $1.75. 


OF book-making on evolution there is yet no end. The present 
little work, however, presents a claim for recognition, not as an 
exponent of new views, theories, or facts, — for, as the author very 
naively admits, there is probably not a new idea in it, — but rather 
as an elementary exposition, a text-book, of the subject. As such, 
it will hardly find a place on the shelves of either the professed 
physicist or biologist, save as a fairly good epitome of the materials. 
and methods of evolution in its widest sense. But to him or her 
who would not decry or accept Darwinism without some knowl- 
edge of the subject, and that fashion is happily subsiding, the work 
can be heartily commended. The author, while treating his sub- 
ject in a scientific manner, has endeavored to make his book popu- 
larly readable ; and he has succeeded fairly well, though the com- 
pression of so vast a subject into one small volume could hardly 
fail to produce a text-book-like concentration that will deter the 
mental dyspeptic. More than half the volume is made up of de- 
scriptive matter, both physical and biological, of the earth and the 
universe: the remainder is explanatory of their development or 
evolution, including man psychologically. In other words, as. 
already stated, the author strives to give a brief exposition of the 
materials and methods of evolution in its widest sense. There are 
numerous good engravings, and the statements of fact, at least on 
the biological side, are in general fresh and reliable. The author 
might very properly modify the paleontological fiction of the thirty 
by one hundred foot Jurassic monster. It has never existed, for 
aught that is known. save in the describer’s imagination: the 
figures need reduction one-half. 


Practical Physics for Schools, Vol. 1. Electricity and Magnet- 
ism. By B. STEWART and W. W. H. GEE. New York, Mac-— 
millan, 16°. 60 cents. 


Most physicists and many teachers of physics are already famil- 
iar with the two volumes on ‘ Elementary Practical Physics’ by 
Messrs. Stewart and Gee, and nearly all will agree that they con- 
stitute an extremely valuable contribution to the facilities now avail- 
able for the successful prosecution of instruction in physics by lab- 
oratory methods. The small volume now under consideration, 
since the word ‘elementary’ is omitted from its title, might be 
assumed to be more pretentious in its plan and execution than the 
others. 

The contrary is the case, however, as it is intended for a lower 
grade of work. It is, as the titlepage has it, ‘for schools and the 
junior students of colleges.” 

To a considerable extent the book is an abstract, with simplifica— 
tions, of the second volume of the other series. It is not entirely 
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so, however, as there are numerous additions, and, what is most 
notable, the plan of the work in one particular differs radically from 
that of the larger and more complete volume. The original series 
from which this is derived is intended to serve as a laboratory guide, 
and must be used in connection with some good text-book. The 
present volume is so written as to be available as both a text and a 
laboratory book, but it will probably be found more useful as a 
working handbook, and as an adjunct to a well-prepared text. 
The explanations of principles are invariably good, but not always 
sufficient, the necessities of the case requiring a degree of conden- 
sation sometimes incompatible with great simplicity. In common 
with the other members of the family to which it belongs, the book 
has great merit. In the beginning there is an introductory chapter 
on fundamental measurements and measuring instruments; there 
is next an excellent chapter on electrostatics, but which will appear 
to be somewhat long to some American teachers whose ambition 
seems to be to reach the dynamo-machine in the shortest possible 
time; then follows a chapter on magnetism; and the remainder of 
the book is devoted to voltaic electricity, electrical instruments, and 
measurements. There is an appendix, which, besides some addi- 
tional practical hints to teacher and pupil, furnishes a price-list of 
instruments and materials needed for the laboratory and laboratory 
workshop, and complete plans, drawn to scale, of three recently 
established school laboratories. These will be of great service to 
those contemplating such additions to their school equipment ; and 
the book, as a whole, can be strongly recommended to all interested 
in the advancement of elementary instruction in physics. 

Among a few defects of minor importance may be mentioned the 
strict adherence, peculiar to English authors, to the concave mirror 
and scale for galvanometer and other purposes, omitting the con- 
sideration of the plane mirror and telescope method, which is often 
much better and much more available than the other. Taken in 
connection with the other series by the same authors, the title of 
this volume is unfortunate, and likely to lead to considerable con- 
fusion in making orders, references, or quotations. 


The New Astronomy. By SAMUEL PIERPONT LANGLEY. Bos- 
ton, Ticknor. 8°. i 


“T HAVE written these pages, not for the professional reader, 
but with the hope of reaching a part of that educated public on 
whose support he is so often dependent for the means of extending 
the boundaries of knowledge. 

“Tt is not generally understood that among us not only the sup- 
port of the government, but with scarcely an exception every new 
private benefaction, is devoted to ‘the Old’ Astronomy, which is 
relatively munificently endowed already ; while that which I have 
here called ‘the New,’ so fruitful in results of interest and impor- 
tance, struggles almost unaided. 

“We are all glad to know that Urania, who was in the begin- 
ning but a poor Chaldean shepherdess, has long since become well- 
to-do, and dwells now in state. It is far less known than it should 
be, that she has a younger sister now among us, bearing every 
mark of her celestial birth, but all unendowed and portionless. It 
is for the reader’s interest in the latter that this book is a plea.” 

The purpose of Professor Langley’s book, as well as the charm- 
ing style in which it is written, are so well set forth in his brief 
preface, that we have quoted it entire, as above. Supplemented 
with the clear statement of the opening pages, that the prime object 
of the old astronomy has been to tell us were the heavenly bodies 
are, while the new endeavors to tell us wat they are, the reader 
has at once a clear idea of the scope and aim of this most interest- 
ing book. Though not written for the professional astronomer, 
none such can read it without interest and profit, even if for nothing 
more than as an excellent example of how to present his hard facts 
in a pleasing and attractive dress; while every intelligent reader 
will be pleased not only with the manner of presentation, but with 
the matter presented ; and so plain and easy is the pathway made, 
that the unprofessional reader has little idea of the months and 
years of patient investigation — much of it the author’s own — which 
have made these plain and easy statements possible. Rarely, too, 
or rather never before in an astronomical work, have engraver and 
publisher so happily united in giving a literary gem so beautiful an 
artistic setting. The first chapter especially, on ‘ Sun-Spots,’ is 
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rich in beautiful drawings from the author’s own pencil while at 
Allegheny; and those who recall the wonderful frontispiece of 
Professor Young's excellent work, ‘The Sun,’ will desire to feast 
the eye upon the large number of equally fine drawings in the pres- 
ent work. Printed at the University Press of John Wilson & Son, 
Cambridge, Mass., and upon paper so heavy that the only draw- 
back is the reader's constant fear that he has turned three or four 
leaves at once, the whole is a beautiful specimen of the book- 
maker’s art, and a gem which every educated man should possess. 

We can only notice in the briefest way the contents of the eight 
chapters of the book. The first four are given up to the Sun (and 
after reading them we think the reader will join with us in a request 
to the compositor to set this with a capital S). Chapter I., under 
the title of ‘Spots on the Sun,’ treats of the photosphere, and con- 
tains reproductions of those beautiful drawings by the author which 
we have already mentioned. The second chapter, treating of the 
chromosphere and corona, naturally draws largely upon govern- 
ment eclipse-reports for its illustrations. While many of the latter 
cannot lay claim to much artistic excellence, they are useful as. 
illustrating very forcibly the difficulties attending the ordinary at- 
tempts to sketch the corona during the two or three minutes of a 
total eclipse, and the need that photography should supplant most 
of these except for the telescopic detail of the inner corona, which 
is too fine for the photographic plate, and for the extreme outer 
limits, for which the eye is much more sensitive. The interesting 
drawings of hydrogen-clouds and outbursts above the sun’s photo- 
sphere are naturally nearly all from the works of Young and Tac- 
chini, who have done so much in this field. Right here, in connec- 
tion with all the illustrations of the book, we would heartily com- 
mend the pains taken to indicate the original author or source of 
every illustration used, either directly under it or in the text close 
by. This is a matter in which some careless or unscrupulous: 
authors and editors need a sharp iesson. 

Chapters III. and IV. are devoted to the sun’s energy, and are 
the most interesting and instructive in the book. Space will not 
here allow us to note the exceeding number of interesting features 
dealt with, and we imagine that the author must have felt over- 
whelmed in trying to deal at all fully, even in forty-seven pages, 
with the wealth of important phenomena resulting from the outflow 
of solar energy. We cannot refrain, however, from noting the 
author's striking experiment of comparing solar radiation directly 
with the ‘pour’ of molten steel from a Bessemer ‘ converter,’ — our 
hottest known source of artificial radiations on a large scale. The 
result showed that the solar surface, even after being dimmed by 
absorption in its own and the terrestrial atmospheres, gave out, foot 
for foot, at least eighty-seven times as much heat as the surface of 
molten steel, and was more than five thousand times as bright. 

In speaking of the exhaustion of the coal-fields, our source of 
power, the author gives a striking picture of the fair green England 
of three hundred years ago as compared with its present smoky 
skies and soot-blackened surface, where the whole island throbs. 
with the coal-driven engine, and the waters are churned by the swift 
steamer; and then, in the 7é/e of prophet, he unfolds the future 
of a few hundred years, when almost certainly the ‘all-beholding 
sun‘ will send his beams “ through rents in the ivy-grown walls of 
deserted factories, upon silent engines brown with rust, while the 
mill-hand has gone to other lands, the rivers are clean again, the 
harbors show only white sails, and England's ‘black country ’ is 
green once more! To America, too, such a time may come, though 
at a greatly longer distance.” And the fourth chapter closes with 
the following striking paragraph : — 

“Future ages may see the seat of empire transferred to regions. 
of the earth now barren and desolated under intense solar heat, — 
countries which, for that very cause, will not improbably become 
the seat of mechanical and thence of political power. Whoever 
finds the way to make industrially useful the vast sun-power now 
wasted on the deserts of North Africa or the shores of the Red Sea 
will effect a greater change in men’s affairs than any conqueror in 
history has done; for he will once more people those waste places 
with the life that swarmed there in the best days of Carthage and 
of old Egypt, but under another civilization, where man no longer 
shall worship the sun as a god, but shall have learned to make it 
his servant.” 
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The four remaining chapters are devoted to the planets and the 
moon, meteors, comets, and the stars. All equally interesting with 
the opening chapters, they deserve equal mention, but space forbids. 
Suffice it to say that they bring our information of new discoveries 
in these interesting fields up to date; some beautiful reproductions 
of the photographs of stellar spectra, taken at the Harvard College 
Observatory, being among the latest important additions to our 
knowledge of stellar constitution. 

In conclusion, we hope that this excellent work of Professor 
Langley may go far towards its avowed object in arousing an inter- 
est in the new, not versus, but to an equal degree of importance 
with, the old astronomy. There can be no question that it is of as 
much importance to mankind to-day to know wha/ the heavenly 
bodies are, as where they are; and the endowments to obtain 
men and apparatus (the former more scarce, and the latter more 
complicated and perhaps expensive) with which to answer the first 
question should be forthcoming. In the report, some years ago, of 
the Nationai Academy of Sciences, upon the importance of moving 
the National Observatory to a new site, the establishment of a 
physical observatory under government auspices was recommended. 
This is directly in the line of the purpose of this book, and we trust 
that the latter may be one of the active factors in bringing into be- 
ing, under government auspices, an observatory wherein the spec- 
troscope, bolometer and galvanometer, polariscope, and photometer, 
with the rapid photographic plate as the adjunct of all, may stand 
on an equally important footing with the meridian-circle and the 
equatorial with only filar-micrometer attached. 


NOTES AND NEWS. 


THE latest results of the work of Prof. Josiah P. Cooke and 
Mr. T. W. Richards give as the atomic weight of oxygen, 15.869 + 
0.0017. This is from a paper presented at the American Academy 
of Arts and Sciences March 14. 


— Hartleben’s great atlas, ‘ Die Erde in Karten und Bildern,’ is 
now well advanced. So far, twenty numbers have been issued. 
The maps are good lithographs, clearly drawn, well lettered, and 
not overcrowced with names. They serve admirably the purpose 
of the general reader. The accompanying text is profusely illus- 
trated, and contains numerous views, costumes, etc. The physical 
geography is now complete, and is followed bya succinct geography 
of Europe. The price of the whole atlas is only $14.75. 


—In Sczence of March 9, p. 121, 1st column, 29th line from bot- 
tom, for ‘90 mm.’ read ‘65 mm.’ 


—In Sczence of Feb. 24, p. 96, ist column, last line, for ‘108’ 
read ‘118.’ 


LETTERS TO THE EDITOR. 
Unusual Dermal Ossifications. 


IN examining the collection of Zestudznata in the Yale College 
Museum, | found in specimens of Zes¢udo Lezthzz, Giinth., dermal 
ossifications, which, so far as I am aware, have never been de- 
scribed. 

Each fore-limb of this small tortoise is furnished with a well- 
ossified shield, which covers the anterior and inner part of the 
limb. This shield is composed of suturally united ossicles, covered 
by scales, and corresponding in number to the large scales on the 
fore-arm. Each ossicle is smooth on the inner side, and elevated 
into an eccentric tubercle on the outer side. 

This condition seems important for the explanation of the origin 
of the carapace and plastron of the Testud¢nzata, and supports my 
view on this point published elsewhere (Zo0/. Anzezger, Nov. 22, 
1886). 

There can be no doubt that this peculiar shield of the fore-foot 
originally consisted of small, free ossicles. Probably different 
stages of this condition will be found, if these parts are carefully 
examined in the Zestudinzde. 

The elemental form of the carapace was, there seems to be little 
doubt, exactly the same. There appeared at first distinct ossicles 
in the skin. With further development in this direction, these 
ossifications touched each other, forming a closed shield, the single 
elements of which were connected by suture. 
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As soon as this shield became connected with the endoskeleton: 
it found a support, many of the sutures disappeared, and the ele- 
ments of the shield were disposed according to the arrangement 
of the endoskeleton. 

In the above way the costal plates were developed. The ossicles, 
finding a support on the ribs, co-ossified with them and with each 
other. 

The plastron has developed in the same way. The basis of the 
plastron probably consisted of dermal ossifications, generally called 
‘abdominal ribs.’ By the increase of these dermal ossifications, the 
‘abdominal ribs,’ the clavicles, and interclavicle were absorbed, 
forming a solid shield, in which the clavicles and interclavicle were 
transformed into epiplastron and endoplastron. 

The oldest condition of the plastron of the Zestudznata, therefore, 
was solid, and not pierced by fontanelles. 

The oldest known representative of the Zes¢udznata, Progano- 
chelys (G. BAUR, ‘Ueber den Ursprung der Extremitaten der 
Ichthyopterygia,’ in Berzcht ziber die xx. Vers. des Oberrhein. 
Geol. Vereins, Stuttgart, 1887, pp.17, 18), from the triassic of 
Wiirttemberg, confirms this opinion. 

Embryology has nothing to say in this regard. The whole 
plastron (with exception, perhaps, of the epiplastron) is of dermal 
origin, and has nothing to do with the endoskeleton; but the 
ontogenesis of the exoskeleton is of no value for phylogenesis. 

There are many authors (especially Cope and Dollo) who think 
that the representatives of the Dermochelydide (Sphargidide), 
Dermochelys de Bl. and Psephophorus v. Meyer, are original forms ; 
and Cope has created a peculiar group, ‘ Athece,’ for these and 
some allied genera (Profostega, Cope; Protosphargzs, Cap.). 

I cannot agree with this opinion, but consider these forms as the 
most specialized of the sea-turtles. 

One group has developed from a form of Testudznata with well- 
developed carapace and plastron, by dissolution of their elements, 
into single ossicles, connected by suture (Dermochelys, Psepho- 
phorus). The other group has developed from a form of Testudz- 
mata by rudimentation cf the costal plates (Protostega, Proto- 
sphargts). 

The enormous Chelonza Hoffmannz, Gray, which has the costal 
plates very little developed, and the marginals very slender, shows 
characters between the Chelonzzde and Protosteg¢d@, especially 
Protosphargts, and must rank asa different genus, which I propose 
to call ‘ Ad/oplewron’ (the generic characters are, costal plates, even 
in the adult, very little developed, covering only one-half of the rib ; 
marginals very slender). 

There have never been found mosaic-like dermal ossifications, 
neither in Profostega norin Protosphargzs. The plates considered 
by Professor Cope as probably belonging to the carapace belong to 
the plastron. The marginals have not disappeared, as in the De7- 
mochelydide, but are present ; those of Protosphargzs, described by 
Capellini as probably phalangeal bones, resemble very much these 
elements in A//opleuron. 

Sea-turtles have probably been developed at different times and 
in different localities, in the same way as the gigantic tortoises. 
The species of the Galapagos Islands are not directly related to 
those of the islands round Madagascar. Both have originated 
from two different stocks,—the first from some form of the 
American continent, the second from some one of African type. 

_ G. BAUR. 


New Haven, Conn., March 4. 


End of the Swindler. 


Ir will give undoubted satisfaction to his many victims to learn 
that the ‘swindling geologist,’ whose depredations have been so 
frequently noted in your columns, has been lately convicted of steal- 
ing a number of microscopic objectives from the University of Cin- 
cinnati, and sentenced to spend five years at hard labor in the Ohio 
Penitentiary. He was sentenced under the name of O. L. Syrski, 
but admitted having pursued his calling under a variety of a/zases, 
such as Taggart, Vasile, Ellison, Cameron, Douglas, Strong, Lee, 
Arundal, and Lesquereux. A valuable microscopic objective, 
found in his possession, awaits identification by the owner. 

CHAS. H. GILBERT. 


Cincinnati, March 9. 
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A Critique of Psychophysic Methods. 


I READ with care the comment by Dr. Boas upon my article in 
the Amerzcan Journal of Psychology, and carry away from it the 
impression that there is less difference of opinion between us than 
Dr. Boas supposes. The question is not one of fact, but of in- 
terpretation. Weall admit that there is a psychophysic fact for 
which the word ‘threshold’ is a good name; but the important 
question is, How shall we theoretically understand the conception, 
and what place shall we allow it in the development of an experi- 
mental psychology? Fechner makes it rank as by all means the 
most important factor in psychophysics, and is willing to sacrifice 
Weber's law before yielding the supreme and fundamental fact of 
the threshold. He is led to this view by the method of the ‘just 
observable difference,’ and by the neglect of the other two methods. 
This entire structure I regard as reared upon an illogical basis, and 
a psychophysics based upon the mathematical methods as very dif- 
ferent and much sounder than the other. The threshold as a 
practical, empirical fact, I not only fully admit, but even suggest 
methods of further developing its utility ; but its theoretical impor- 
tance with reference to the establishment of a psychophysic law I 
regard as almost 727, its true importance lying in another direction. 
This, I trust, defines my position clearly. A single illustration may 
not be out of place. Dr. Boas says that a balance has a threshold, 
and I accept the comparison. This threshold is something to be 
eliminated, and that balance is the finest that has the least of this 
characteristic. The theoretical balance upon which mechanics 
works out its principles has no threshold. But apart from this, I 
think the physicist will agree with me that it leads to more useful 
and scientific conceptions to regard every particle that is placed 
upon the pan of the balance as producing an effect alike in kind, 
and differing only in degree from that produced by a mass suffi- 
cient to turn the balance. There is no point where a new factor 
enters, and the turning of the balance is a merely empirical fact. 
Returning to the psychophysical methods, I should state the case 
thus: it is generally admitted that the basis of the method of the 
“right and wrong cases,” as of the ‘average error,” ultimately 
rests upon the fact that the probabilities of my making errors of 
various degrees follow the path traced by the probability curve. 
This is the fundamental fact of the entire science of psychophysics. 
Now, this curve is a com¢znuous one, and has no break in it, no 
point characterized by any special peculiarity, no threshold in any 
true sense. 

A word as to my misrepresenting the views of my opponents, 
The important point is, not what the upholders really do say, but 
what logically follows from the position they take. If they do not 
say what I attribute to them, it is because they are inconsistent; 
and I have guarded myself against this misunderstanding by at 
times stating, and elsewhere unmistakably implying, that I was 
dealing with the logical consequences of the threshold theory, and 
not with that particular portion of it that its adherents happened to 
employ. 

The second point in Dr. Boas’s criticism is a real difference of 
opinion between us. He thinks ‘doubtful’ answers should be 
admitted in experimentation : I most emphatically object to them. 
In my paper I regarded the objections to allowing such answers as 
so necessarily following from the theory of the ‘right and wrong 
cases’’ method, that a full statement of the reasons was super- 
fluous. Any one of half a dozen reasons is enough to show the 
impropriety of the ‘‘doubtful’”’ answers. For instance: it is ad- 
mitted that the methods should be as comparable, one with the 
other, as possible. Now, the method of the “average error” 
depending upon the same principle as that of the “ right and wrong 
cases,” allows no doubtful answers. Again: there is no reason 
for singling out ‘‘ doubtful” answers as any thing peculiar. Why 
not make a special rubric of unusually confident answers? And if 
we do, as Dr. Boas suggests, make a threshold where doubtful 
answers no longer occur, that threshold will vary so much in differ- 
ent individuals, etc., that it will invalidate a large share of the 
results. And what shall I say when some one else proposes a 
threshold for another degree of confidence, say, the point where one 
is sufficiently sure of the correctness of one’s answer to risk money 
upon it, and soon, ad zmfinztum ? If you mean that this subjective 
feeling is worth taking account of, I fully concord, and will wel- 
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come the skilful observation of this feeling as an important contri- 


bution to psychophysics. JOSEPH JASTROW. 
Baltimore, March 12. 


On the Sense of Taste.! 


AT the Philadelphia meeting of the American Association we 
presented a paper upon the ‘ Delicacy of the Special Senses,’ —a 
topic upon which we have since continued our investigations from 
time to time.” 

The method pursued in the following experiments was as fol- 
lows : — 

Solutions of known strength were made of the substances to be 
tasted; then, by successive dilutions, several series of solutions 
were made from these, each one in the series being of one-half the 
strength of the preceding one. The bottles containing these solu- 
tions, and several bottles of water, were placed without regard to 
order, and the person to be experimented upon was requested to 
separate them into their proper groups by tasting them. In each 
series the last solution was so dilute as to be beyond recognition. 
All unrecognized solutions were classified as water. 

We chose for our tests the following typical substances. 
strength of the initial solution of each is given below. 


The 


. (Bitter) quinine, one part in 10,000 parts of water. 

. (Sweet) cane-sugar, one part in 10 parts of water. 

- (Acid) sulphuric acid, one part in 100 parts of water. 

. (Alkaline) sodium bicarbonate, one part in ten parts of water. 
. (Saline) sodium chloride, one part in 1co parts of water. 


in RWW OH 


The attempt was made to include other substances, as aromatics, 
in the test; but it was soon found that the odor betrayed their 
presence without the aid of the sense of taste. 

Other investigators have added astringents as a sixth class, but 
these substances are so often recognizable by odor, color, or some 
special taste not purely astringent, that it was thought best not to 
include them. 

Tests by the method above described were made upon 128 per- 
sons ; 82 being male, and 46 female observers. 

The following table shows the amount of each substance which 
could be detected by the average observer : — 


Substances. | Male Observers detected. |Female Observers detected. 
Quinine 1 part in 392,000 I part in 456,000 
Sugar ° 5 all SE eT 199 Ty 8 204 
Acid . F ¢ <1) ele 22080 | Fiver 3,280 
Soda . 5 2 am SS yg 98 | SS ee 126 
‘Sal tauaes ' 9 6 Co ah cate. 240 Be OOS seretste) 


From the above results the following conclusions may be 
drawn :— 

1. The sense of taste is vastly more delicate for bitter substances 
than for any others. It is possible to detect quinine in a solution 
that is only zj55 the strength of a sugar solution, and we have pre- 
viously shown (/oc. czt.) that quinine is only +5 as bitter as strich- 
nine. 

2. The order of delicacy is, bitter, acid, salt, sugar, and alkali. 

3. The sense of taste appears to be more delicate in women than 
in men. This is true in the case of all the substances excepting 
salt. As we had found a similar difference in favor of female ob- 
servers in an earlier and independent set of experiments, which 
agreed in every essential particular with the results of the present 
test, we do not regard it as an accidental difference, or as likely to 
disappear in more extended investigations. 

Marked differences in the delicacy of the sense of taste of differ- 
ent individuals were met with in the course of these experiments. 

1 Paper read at the New York meeting of the American Association for the Ad- 
vancement of Science, August, 1887. 

2 See Relative Bitterness of Different Bitter Substances, by E. H. S. Bailey and 
E. C. Franklin, in Proceedings ofthe Kansas Academy of Sciences, 1885; Relative 
Sweetness of Sugars, by E. H.S. Bailey, in Report of Kansas Board of Agriculture, 
1884; The Sense of Smell, by E. L. Nichols and E. H.S. Bailey, in Mature, xxxv. 
P- 74. 
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There were persons who could place in the proper class, solu- 
tions containing one part of quinine in 500,000, and other sub- 
stances in correspondingly high dilution, while some failed to detect 
solutions of more than three times the above strength. In how far 
this was due to education, we are unable to say. Among the men 
‘examined were many who have been accustomed to handling and 
recognizing drugs and medicines, and yet even these were fre- 
quently surpassed by female observers who had no such training. 

In some previous experiments upon the sense of smell, of which 
an account appeared in WVature (loc. czt.), we noted almost as 
marked superiority on the part of male observers. 

In a few cases, the ability to detect a dilute sweet was accom- 
panied by a lack of ability to detect dilute bitters. This peculiarity 
was, however, far from being a general one. 

As quinine is so largely used as a medicine, especially in the 
Western States, it was thought that its habitual use might dull the 
sense of taste for this particular substance. Among the observers 
subjected to our experiments, the use or disuse of quinine seemed to 
have had no especial influence. 

The experiments just described suggested several interesting 
questions upon which we were unable to enter. How many, for 
instance, of these substances, taken of equal delicacy-strength, 
could be detected together in a mixture, in what order would they 
be detected, and by what portion of the tongue or organs of taste ? 
Would all observers recognize them in the same order as to time ? 
What would be the influence of the temperature of a solution 
tasted, upon the delicacy of the sense of taste? 

As to the degree of accuracy with which our results give the 
average delicacy of the human sense of taste for the substances in 
question, we are led to believe from their substantial agreement 
with determinations based upon the previous set of experiments 
already alluded to, alike in the matter of absolute delicacy, of rela- 
tive delicacy, for the various substances used, and of relative sensi- 
tiveness of male and female observers, that they are but slightly 
influenced by individual idiosyncrasies, and may be regarded as 
fairly representative. E. H.S. BAILEy. 

E. L. NICHOLS. 


On New Facts relating to Eozoon Canadense. 


In the February number of the Geologzcal Magazzne there is an 
interesting article by Sir J. W. Dawson, ‘On New Facts relating to 
Eozoon Canadense. In paragraph 9, ‘Continuity and Character 
of the Containing Deposits,’ there are some remarks respecting the 
stratigraphy of the Archean or older crystalline rocks of Canada 
upon which I wish to make a few comments. 

The author does not indicate what are, in his opinion, “ the ex- 
travagant statements respecting the older crystalline rocks now 
being made,” nor by whom they have been made. Neither does he 
state what portion of the Laurentian system is referred to under 
the term ‘Middle Laurentian,’ nor where he has recently exam- 
ined it. I am not aware that Sir W. Logan ever used the term 
Middle Laurentian. As regards the ‘continuity of the great 
limestones’ over certain areas, and their intimate association and 
interbedding with the gneisses, both orthite and anorthite, it has, 
so far as I know, never been questioned. In some cases, however, 
the limestones are very irregular, and occur in longish, more or less 
lenticular bands interleaved with the gneisses, often in such a man- 
ner as to suggest an origin posterior to that of the gneisses, or, 
rather, to that of the strata from which they have been produced. 
It is, I think, more than probable that original sedimentation of 
calcareous matter, and subsequent segregation, have both operated 
in producing the phenomena now observed in connection with these 
great limestone belts, the latter somewhat analogous to that which 
has produced the great ‘quartz belts’ in the Nova Scotia gold- 
fields. 

I must entirely dissent from the views expressed by the author in 
correlating any of the so-called Upper Laurentian anorthosites of the 
vicinity of St. Jerome, or elsewhere, with the Huronian rocks west 
of Lake Superior. The massive anorthosites, as I have elsewhere 
stated, are clearly intrusive, and the surrounding gneisses and lime- 
stones do not pass beneath them; and there are no grounds what- 
-ever for regarding them as an unconformable Upper Laurentian 
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series. On p. 4, ‘Report of Progress, Geological Survey of Canada’ 
1879-80,’ I wrote, “If the foregoing determinations by Mr. Vennor, 
which are given in his own words, are correct, they seem very con- 
clusively to prove, what I have already stated to be my opinion, 
that the labradorite or Norian rocks of Hunt do not constitute an 
Upper Laurentian formation, but occur in part as unstratified intru- 
sive masses, and in part as interstratifications with the orthoclase 
gneisses, quartzites, and limestones of the Laurentian system.” It 
is satisfactory to find that Sir William Dawson is now disposed to 
admit that the “ great masses of labradorite may be intrusive ;”" but 
when these are eliminated, nothing remains of the Upper Laurentian 
as defined in any of these areas, from the Moisie River to St. Jerome; 
and unless the interstratified anorthite gneisses are made Upper 
Laurentian, the term, so far as the Norian or labradorite rocks of 
the areas named are concerned, must be abandoned, and I would 
reiterate what I wrote in 1884 (‘Descriptive Sketch of the Physical 
Geography and Geology of Canada, 1884’): — 

“As regards the so-called Norian or Upper Laurentian forma- 
tion, I have no hesitation in asserting that it has as such no exist- 
ence in Canada, its theoretical birthplace. Wherever these Norian 
rocks have been observed, they are either intimately and conforma- 
bly associated with the ordinary orthoclase and pyroxene gneisses, 
or they occur as intrusive masses when they present no gneissoid 
or bedded structure. They clearly cut the surrounding gneiss, and 
are probably due to volcanic or other igneous agency in the Lauren- 
tian age.” 

Considerable further investigation since the above was written 
has entirely supported the view then expressed. 


ALFRED R. C. SELWYN. 
Ottawa, March 13. 


Queries. 


30. POISONOUS JELLY-FISH.— Last summer, while bathing on 
the Maine coast, I had what was to me a novel and not very en- 
joyable experience. While swimming I happened by accident to 
kick some sort of an animal. For an instant the feeling that passed 
over my feet was like a slight electric shock. Of course, I turned 
to see what the animal was, and, from the glimpse which I had, I 
should call it a red jelly-fish. For three or four hours after, my 
feet were slightly inflamed and very painful, the feeling being like 
that caused by a burn. Afterwards I learned that a certain kind of 
jelly-fish was said by fishermen thereabouts to be poisonous. Can 
you tell me through your columns about this animal, what it is, 
and how it stings, shocks, or poisons? What is the remedy for its 
poisons ? Zoo. 

Boston, Mass., Feb. 29. 


Answers. 


30. POISONOUS JELLY-FISH. — The above doubtless refers to 
the effects of our common large red jelly-fish (Cyanea arctica). 
Many jelly-fishes have the power of stinging soft-skinned animals, 
and in this way ordinarily kill and secure their prey; but there are 
only a few species that have nettling threads powerful enough or 
long enough to sting the human skin. On our New England coast 
the only ones that are able to sting thus are the Cyazea, referred to 
above, and the Portuguese man-of-war (PAysadza); but the latter is 
not common, and is rarely, if ever, found on the shore north of 
Cape Cod. The Cvamea stings many persons very severely, espe- 
cially if the tentacles come in contact with a tender part of the 
skin, as the face, lips, eyes, or between the fingers, and of course 
on any part of the body that is ordinarily covered ; but in my expe- 
rience they will not sting the palms of the hand. The sensation is 
much like that of the sting of a nettle ordinarily ; but in some cases, 
or with some persons particularly sensitive to the poison, it results 
in numbness, swellings, and subsequent eruptions, and even ulcera- 
tions. The PAysalza stings much more severely than Cyazea, and is 
able to cause temporary paralysis of the arm or leg; and in some 
experiments it has been found to act in such a way as to affect the 
heart: perhapsin a severe case it might even cause paralysis of the 
heart. The nature of the poison is unknown, but it must be very 


powerful, for the quantity is minute. INSIDE Ws 
New Haven, March 10. 
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SCIENCE. 


BOOK-NOTES. 


—‘Recent Developments of Electricity as 
an Industrial Art, by Schuyler S. Wheeler, 
is the subject of a four-page supplement in 
the number of Harfer’s Weekly published 
recently. 


—D. C. Heath & Co. of Boston will issue 
soon ‘Ten Years of Massachusetts,’ by Ray- 
mond L. Bridgman. It pictures the develop- 
ment of the Commonwealth as seen in its 
laws, regarding the laws as the expression of 
the ‘common sense’ of the people. They 
also publish, March 10, Emile Souvestre’s ‘Un 
Philosophe Sous Les Toits,’ edited by Prof. 
W. H. Fraser of the University of Toronto. 
The ‘Philosophe’ was awarded a prize by 
the French Academy, asa work calculated 
to promote the advancement of morality. 


Calendar of Societies. 


Philosophical Society, 


March t7.— John Murdoch, An Arch of Ice 
formed by Horizontal Pressure ; H. G. Ogden, 
Distortion in Plane-Table Sheets; William 
Hallock, The Flow of Solids, 


Engineers’ Club, Philadelphia. 


March. 3. — A. Wells Robinson, Dredging 
Machinery; C. Henry Roney, The Printing 
Telegraph Apparatus of the International Print- 
ing Telegraph Co.; Morris P. Janney, An Elec- 
tric Water Level Indica’or, for Steam Boilers. 


Washington. 


Connecticut Academy of Arts and Sciences, 
New Haven. 


March 21. — Simeon E. Baldwin, The Roman 
and American Law of Undutiful Wills. 


Boston Society of Natural History. 


March 21. — F. W. Putnam, The Great Ser- 
pent Mound in Adams County, O.; J. Walter 
Fewkes, Origin of the Present Form of the Ber- 
mudas. 


Soctety of Arts, Boston. 


March 22. —T. M. Drown, Chemical Analy- 
sis of Drinking-Water; William F. Chester, 
Johnson Heat Regulating System. 


American Academy of Arts and Sciences, 
Boston. 


March 14.— David G. Lyon, Historical 
Study at Babylon in the Sixth Century, B. C. ; 
Edward S. Ritchie, An Instrument for Deter- 
mining the Direction and Velocity of Water- 
Currents below the Surface. 


Appalachian Mountain Club, Boston. 


March 14. — Percival Lowell, An Ascent of 
Shirane San, Japan; Edward S. Holden and 
R. B. Lawrence, The Lick Observatory. 

March 20.—J. Ritchie, jun., Account of 
the Winter Trip to Jackson, N.H.; Joseph H. 
Sears, A Trip through the Jotunheim Moun- 
tains, Norway. 


Engineers’ Club, St. Louis. 


March 7. — Professor Gale, 
Power by Belting. 


Transmission of 


Sctence Club, Lawrence, Kan. 


March 9.—¥. B. Miller, Experience on a 
District Telegraph; Harry Buckingham, The 
Argo Smelter; E. H. S. Bailey, The Constitu- 
tion of Matter. 
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Buckdimieec ene 4.00; 6.80} 5.00 
Puck (German).......---.- 5.00] “7 80| 6.00 
Quarterly Review (London). 4.00) 6.80] 5.00 
Queriestee eecisicisiieectetel = I.00) 4.25] 2.25 
Rural New-Yorker. 2.00; 4.80] 3.00 
SeyNicholastemeeenicesuclecistlelel-clecia= | 3.00) 5.80] 4.00 
School Journal ..... -| 2.50] 5.30] 3.50 
Scientific American.. -| 3.00} 5.80] 4.00 
Supplement........s.002 0 tease | 5-00 7.80| 6.00 
Architect and Builders’ ‘edition..| 2 50) 5.30] 3-50 
Scribner’s Magazine sseee-| 3-00] 5.80] 4.00 
Southern Cultivator 1.50) 4.30} 2.5 
Springfield Republican (weekly)....! 1-00) 4.25] 2.2¢ 
Sunday School Times..........+-.+- 2.00] 4.80] 3.0c 
Teachers’ Institute............. ... 1.25| 4.c5] 2.25 
mMexasioifting specie seiscleiilsteicieitels 4.00; 6.80] 5.0¢ 
Treasure-Trove.........ce000-- wee I.00| 4.25] 2 25 
Truth Seeker, The..............--. 3-00) 5.80] 4-00 
Wide Awake ....... 2.40| 5 20] 3.40 
Young Folks’ Journal. I.00| 4.25] 2.25 
N. D. C. HODGES, 
44 Lafayette Place, 
New York. 


Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN......... «eee---. Manager. 
Cor. 4th Avenue and 23d St. 


Wels, Wels, 


A New Play by D. Bevasco and H. C. DE MiLve. 
Preceded by........-.. Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


DAD ISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 

By Henry Arthur Jones, author of ‘ The Silver Kiag, 
c. 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr. HENRY E. ABBEY 
MARCH 23, 


MON HY - 
MON HY - 


Evenings, at 8:15. Matinée Saturday at 2:15. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. 

BROADWAY, 41ST-ST., AND 7TH-AV. 
Manager Mr. FRANK W. SANGER. 
Acknowledged by the 
ENTIRE PRESS 
THE HANDSOMEST THEATRE IN THE CITY. 
Practically Fire- proof. Thoroughly Comfortable, 
Perfectly Ventilated, Best Constructed, and 
SAFEST THEATRE IN THE WORLD. 
EVERY EVENING and SATURDAY MATINEE. 


FANNY DAVENPORT. 
IN VICTORIEN SARDOU’S MASTERPIECE, 


LA TOSCA. 


BOX OFFICE OPEN FROM 9 A.M. to 10 P.M. 
Boxes, $12, $10, $8. Orchestra stalls, $1.50. 
Orchestra circle, $1.50 and $1. Balcony, $1.50 and $1. 
Gallery, 50 and 35 cents. Admission, 50 cents. 


CADEMY.............. GILMORE & TOMKINS, 
CADEMY................ Proprietors and Managers. 
MARCH 21, 


Bandmann, ‘“ Jekyll and Hyde.” 


25) 50, 75C., $1-00. 


DALY’s THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, 50¢c. 

EVERY EVENING at 8:15. MATINEKES begin at 2. 
EVERY NIGHT at 8:15, production of Shakspeare’s 

comedy in five acts, ‘Midsummer Night’s Dream, by 

AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


DOCcKSTADER'S THEATRE. 
Dockstader, Shepard & Graus, Proprietors. 
FOURTH WEEK 
Crowded Houses. A Success. Without Doubt. 


CORINNE IN ARCADIA. 


Reserved Seats, 25, 50, 75, $1. 
EVENINGS, 8:15 Matinee WED. AND SAT. AT 2. 
*,* In preparation, MONTE CRISTO, JR. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from 11 to 11. Sunday, 1 to 11. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8tor1z. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently practical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) 10 cts. each ; No, 7 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


Used by thousands of first-class Manufacturers 
and Mechanics ontheir best work. Its suibeeas 
has brought a lot of imitators copyin: ean eve 
way possible. Remember that NLY Gi ENUINE 
LePage's Liquid Glue is eta ant by th 


RUSSIA CEMENT C0 GLOUCESTER, MASS 
o: Sample by mail 20c’ stamps. 
These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Department 
Buildings, by the Pullman Palace Car Co., Mason & 
Hamlin Organ and Piano Co., and by thousands of 
first-class manufacturers and mechanics throughout 
the world, for all kinds of fine work. Pronounced 
STRONGEST ADHESIVE KNOWN. Sold in tin cans 
for mechanics and amateurs, and in bottles for 
family use. The total quantity sold between Jan., 
1880, and Jan., 1885, in all parts of the world 
amounted to over 32 MILLION BOTTLES. Be sure and 
get the genuine LePage’s made only by RUSSIA 
CEMENT Co. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
TOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CoO. 


gGOOD News 


™ureatest iducements ever mort 
fered. Now’s your time to get 
up orders for our celebrated 
Yeas and Coffees, and secure 
a beautiful Gold Band or Moss 
Rose China Tea Set, Dinner Set, 
Gold wand Moss Rose Toilet Set, Watch, Brass Lamp; 
or Webster's Dictionary. For full particulars address 
pur GREAT AMERICAN TEA CG., 
P. O. Box 289. 81 and 83 Vesey St., New Y ork. 


W. H. WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila, 


Microscopes and _ all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


Sf \ 
Zt 
vo, 


E/E! 
ABAONL 


he Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Life 
Policies and Accident Policies. Only large accident 
company in America, Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
Has 


All policies non-forfeitable. 


weekly indemnity. paid policy-holders nearly 


$11,000,000, All claims 
paid, without discount, and immediately on receipt of 


satisfactory proof. 


SClHENCE- 
SPRING AND SUMMER 


DRESS GOODS. 
JAMES McGREERY & CO. 


are now Offering the following 
lines of Dress Goods: 

Check and Striped Cheviots 44- 
ineb, 75c.; 54-inch, $5c. and 
$1. 00; worth $1.00 and $1.2 

The above are remarkable aoa 


ORDERS ) ee any part of the country 
BY will receive careful and prompt 
MAIL ) attention. Mention this paper. 


JAMES McCREERY & C0. 


BROADWAY AND ELEVENTH ST,, 
NEW YORK. 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANY SUBJECT furnished by B: PICKMAN 
MANN, Wasuincton, D. C 

Correspondence fee, 50 cents. 


Explanatory circulars 
free. 
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A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth - - 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Scfence is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


Wants. 


N EDUCATED AND CAPABLE PERSON 
wanted in every town and city to canvass for sub- 
scriptions to Sczence,; liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


GUSTAV Bb CHE Ray 
828 Broadway, New York. 
Importer of Scientific Books and Periodicals. 


Branches: Leipzig, Hospital Str. 16; Lon- 
don, 26 King William Str.. Strand. 


TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country, 


« CALIGRAPH WRITING [Vi ACHINE 


Price, 850° 


It Stands at the Head! 


20,000 in daily 
Use. 


Yor printed matter, ete., address 


—: THE MOST:— 
Practical, 
Durable’ 
and Rapid 
WRITING MACHINE 


FOR THE 
Office, Library, ana 
Family. 


THE AMERICAN WRITING MACHINE CO., 


New York Branch, 237 Broadway. 


HARTFORD, CONNe 


JOHN HASTINGS=  =A=R=HART= =JOS=TRIPP, 
Prest. Te VPrest. 


BRAN CN AT 728: 3.CHESTNUT STi 
77S PHIIEADELPHIA: PA 


FOR 


ANGE 
ice “ILLUSTRATE VE 
AND ADVERT SING 
DURPOSES 2223 


BF 


APann Pes 


77 PiACEs 
EW YORK? 


StxtH YEAR. 
VoL. XI. No. 269. 


NEW YORK, MARCH 30, 1888. 


SINGLE CoplEs, TEN CENTS, 
$3.50 PER YEAR, IN ADVANCE, 


Entered at New York Post-Office as Second-Olass Mail-Matter. 


Editorial ; : : : 5 nly 


The Dilatory Government Printing. — The Scientific Work in 
the Agricultural Department. — Annual Report of the New 
York State Reformatory, — Anthropometrical Method of 
Identifying Criminals. — Exhibition of School-Work in Phil- 


adelphia. 
- Address of the President of the National 
Geographic Society : . : . 148 
Water-Spouts off the Atlantic Coast of the 
United States. : 2 : 5 1G) 
Scientific News in Washington. 
The Flow of Solids : 5 F . Pens 2) 
On Probabilities . 5 : : LSS) 
Dynamite Guns . 5 ‘ . 5 aS} 


Electrical Science. 
Electrical Testing-Laboratories in Paris and Vienna . 
Dujardin’s Method of forming Secondary-Battery Plates 
Discussion of Alternating-Current Transformers 


Book-Reviews. 
Transactions of the Association of American Physicians 
Sewage Treatment, Purification and Utilization 5 
Letters of David Ricardo to Thomas Robert Malthus 
Lectures on Electricity 


Notes and News 


Letters to the Editor. 
The Snow-Snake and the r-Sound 
Needed— An Improved Means of attaching Microscopical Ob- 

jectives : : 0 
Is the Rainfall increasing on the Plains? 
Bacteriology in our Medical Schools 


W. M. Beauchamp 


G. H. Stone 
F.. H, Snow 
H, W. Conn 


157° 


157 
158 
158 


The Science Company, Publishers, 47 Lafayette Place, New York. 
London agent: G. E. Stechert, 26 King William St., Strand. 


NEW "SCIENTIFIC BOOKS 


PUBLISHED AND IMPORTED BY 


MACMILLAN & CO. 


FORMS OF ANIMAL LIFE, a Manual of Comparative Anat- 
omy, with Descriptions of Selected Types: By the late George 
Rolleston, D.M., F.R.S. Second edition, revised and enlarged by 
W. Hatchell Jackson, M.A., F.L.S., Natural Science Lecturer, St. 
John’s College, Oxford. Royal 8vo. Oxford, Clarendon Press, $9. 


COMPLETION OF PROFESSOR PRESTWICH’S GEOLOGY. 


GEOLOGY: Chemical, Physical, and Stratigraphical. By Joseph 
Prestwich, M.A., F.R.S., F.G.S., Professor of Geology in the Uni- 
versity of Oxford. In two Vols. Vol. 2, Stratigraphical and Phys- 
ical. With Maps and Illustrations. Royal8vo. Oxford, Clarendon 
Press. $9. 

[This work is a general treatise on Geology adapted both for elementary and ad- 
vanced students. Vol. x. treats of questions in chemical and physical Geology, and 
special attention is paid to such subjects, among others, as hydro-geglogy, the geolog- 
ical bearings of the recent deep-sea explorations, volcanic action, joints, mineral veins, 
the age of mountain ranges, and metamorphism. Vol. II. treats of stratigraphy and 


palaeontology, and touches upon various theoretical questions. The author advccates 
the xon-uniformitarian views of geology.] 


PRACTICAL PHysICS FOR SCHOOLS. 

PRACTICAL PHYSICS FOR SCHOOLS AND THE JUN- 
IOR STUDENTS OF COLLEGES. By Balfour Stewart, 
M.A., LL.D., F.R.S., and W. W. Haldane Gee, B.Sc. Vol. I. 
Electricity and Magnetism. 16mo. 60 cents. 


The book has great merit. . . 
all interested in the advancement of elementary instruction in physics. — Sczence. 


HUXLEY AND MarTINn’s Briotocy. NEw EDITION. 

A COURSE OF ELEMENTARY INSTRUCTION IN 
PRACTICAL BIOLOGY. ByT.H. Huxley, LL D., F.R.S., 
assisted by H. N. Martin, M.A., M.D.. D.Sc., F.R.S. Revised Edi- 
tion. Extended and Edited by G. B. Howes and D. M. Scott, M.A., 
Ph.D. With a Preface by Professor Huxley, F.R.S. 12mo. $2.60. 


MACMILLAN & CO., 112 FOURTH AVENUE, NEW YORK, 


- Asawhole, can be strongly recommended to | 


MAP-MAKING. 


publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 


vision of our geographical edit- 


or, Dr. Franz Boas. 


N. D. C. HODGES, 
Publisher of Sczezce, 
47 Lafayette Place, 
New York. 


1, 
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Revolutionary Shorthand Book. 


“EXACT PHONOGRAPHY ; 


A System with CONNECTIBLE STROKE VOWEL 
SIGNS,” by Geo. R. Bishop, Stenographer of INF 
Stock Exchange, member (and in 1883 President) N.Y. 
State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF-INSTRUCTION, — of a REVOLU- 
TIONARY SYSTEM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY. 
Specially adapted to Legal and other Technical work. A 
phonographic author writes of it: —“ On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy.”’ ‘The author claims equal superiority on co7— 
mon, monosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY, where the old phonography makes no dis- 
tinction. A MODERN WORK, ADAPTED to MOD- 
ERN REQUIREMENTS. Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
‘principles with unprecedented fulness. : 

E, D, EASTON, Washington, D,C., official Stenographer 
in Star Route and Guiteau trials, says of the work: *‘Am 
‘satisfied that by the system therein so fully set out, stu- 
dents may learn to write shorthand with greater certainty 
and precision than by any of the older systems.”” 

ISAAC S, DEMENT, Chicago, Speed Contestant at N.Y. 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘* You have 
certainly captured the prize on Zeg#bzdity.” 

THEO, C. ROSE, official Supreme Court Stenog’r, EI- 
mira, N.Y.,says: ‘I think itis a great improvement in 
the art phonographic, and will be largely adopted by 
the knights of the lively quill.” 

W. H. SLOCUM,official Supreme Court Stenog’r, Buffalo, 
says: ‘‘ Must congratulate you on your success In pro- 
ducing to the world a reasonable system. of shorthand, 
and ‘I think the fraternity owe you their hearty thanks 
for the able manner in which you have demonstrated the 
feasibility of exact phonography.” ‘ 

E, E, HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: “ The extent to which Exact 
Phonography admits of the application of the expedient 
of phrase-writing, with easy and natural joinings, 1s 
something remarkable.”’ 


OWEN FITZSIMONS, Law Stenog’r, with Burrill, Za- 
briskie & Burrill, N.Y., says: ‘‘ Have compared some 
of the reading exercises at the end of your book with the 
‘same matter written according to the Pitmanand Munson 
systems, and while the latter have nothing the better of 
you in point of brevity, Definiteness is entirely on your 
side.” 

Price, bound in flexible leather, $2. Circulars sent. 


Address GEO. R. BISHOP, N.Y. Stock Exchange, N.Y. City. 


PORTRAIT OF AGASSIZ.—Chapter 94 of The 
Agassiz Association has for sale photographs of 
Prof. Louis Agassiz. 75 cents. Address C. B, STEBBINS, 
30 Day St., Somerville, Mass. 


HELPS TO SELF-CULTURE. 


The following pamphlets are published under the aus- 
pices of the NationaL Bureau or Unity Cvuss, organ- 
ized in Boston in May, 1887, with Rev. Edward Everett 
Hale,D.D., as President,and with a Board of Directors of 
twelve men and women, residing east and west. It has 
at present two head centres,— at Chicago and Boston. 
Its object is to render assistance in the study of literary, 
philanthropic and religious problems. 


No. x. Uniry Ciuss. By Emma Endicott Marean. 
ro cents. 

No. 2. RopERT BROWNING’S POETRY. 
the Chicago Browning Society. 25 cents. 

No. 3. OuTLINE Stup1Es In GEORGE ELIOT. 
P. Woolley. 10 cents. 

No. 4. THE LEGEND oF Hamtet. By George P. Han- 
son. 25 cents. 

No. 5. PROGRESS FROM PovERTY: REVIEW AND CRIT- 
icism OF Henry GeorGe. By Giles B. Stebbins. 25 
cents. 

No. 6. OuTLINE Stupies IN HoLmMEs, BRYANT, AND 
WHITTIER. 10 cents. 

No. 7. THE MasQuE OF THE YEAR. 
A. Long. 10 cents. 

No. 8. OUTLINE STUDIES IN JAMES RussELL LOWELL. 
By Mrs. S. B. Beals. 10 cents. 

No. 9. TEN Great NovELs: SUGGESTIONS FOR CLUBS 
AND PrivaTE Reapinc. By Jenkin Lloyd Jones. 10 
cents. 

No. 10. THE Stupy oF Pouirics in Unity CLugs anD 
‘CiassEs. By Geo. L. Fox. 10 cents. 

No. 11. OuTLINE SruDIES IN THE History oF IRE- 
LAND. By Prof. William F. Allen. xo cents. 

No. 12. OuTLinE Stupies in Dickens’ TALE OF TWO 
Cities. By Emma Endicott Marean. 1o cents. 

No. 13. THE IMPORTANCE OF THE INTELLECTUAL LIFE. 
By Jenkin Lloyd Jones. 1o0cents. 

Any of these pamphlets mailed on receipt of price. 
‘Twenty-five per cent discount toclubs using five or more 
‘copies of one number. A fullsample set of the pamph- 
lets, except Number 2, will be sent FREE to any one send- 
ing $1.50 for a new subscription to Unity, the weekly 
organ of the National Bureau of Unity Clubs. 

CHARLES H. KERR & CO., Publishers, 
175 Dearborn Street, Chicago. 


By members of 


By Cela 


Arranged by Lily 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAKER OF 


Microscope Stands, 
Oil Immersion Object - 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 


MAGAZINES AND REVIEWS /! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczezce, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dey street, New York City. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


Wants. 


N EDUCATED AND CAPABLE PERSON 
wanted in every town and city to canvass for sub- 
scriptions to Sczezce,; liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 


For Sale by all Stationers. 


THE ESTERBROOK STEEL PEN CO., 
Works: Camden, N.J. 26 John St., New York. 


A NEW MAGAZINE—THE SWISS 
Devoted to spreading a love of CROSS 


nature among the people. Edited 
by HARLAN H. BALLARD, President of the Agassiz Asso- 
ciation, and succeeding St. Nichols as the official maga- 
zine of that body. $1.50 a year. Sample copy 10cents, or 25 
cents for trial subscription for 3 months. 
N.D. C. HODGES, PUBLISHER, 
Mention this magazine 47 Lafayette Place, New York. 


“How to Strengthen the Memory,” 


Rev. E. L. Kelly, of Paterson, N. J., writing of Dr. 
Holbrook’s book, ‘“* How to Strengthen the Memory ; 
or, Natural and Scientific Methods of Never Forgetting,’ 
says; ‘I haveread this treatise, this gem, and find a 
mine of wealth hidden in its pages. By it I was enabled 
last evening to learn the poem ‘Stabat Mater,’ in Latin, 
It took a little time, but the results were marvelous.’’ 
Catalogue and prospectus free. 

Mailed to any address on receipt of $1, by 
M. L. HOLBROOK CO., 13 Laight St., New York. 


GUSTAV E. STECHERT, 
828 Broadway, New York. 
Importer of Scientific Books and Periodicals, 


Branches: Leipzig, Hospital Str. 16; Lon- 
don, 26 King William Str., Strand. 


SCOTT'S 


EMULSION 


OF PURE COD LIVER OIL 
4ND HYPOPHOSPHITES 


Almost as Palatable as Milk. 


Containing the stimulating properties of the 
Iypophosphites combined with the Fattening 
and Strengthening qualities of Cod Liver Oil, 
the potency of both being largely increased. 


A Remedy for Consumption, 

For Wasting in Children. 

Por Scrofulous Affections. 

For Anemia and Debility. 

For Coughs, Colds & ‘lhroat Affections. 


In fact, ALL diseases where there is an. in-~ 
flammation of the Throat and Lungs, @ 
WASTING OF THE P'LESH, and a WANT 
OF NERVE POWER, nothing in the world 
equals this palatable Emulsion. 


SOLD BY ALL DRUCCISTS. 


SCIEN@GE: 


AN ILLUSTRATED WEEKLY JOURNAL. THE 
SCIENCE COMPANY, OWNERS AND 
PUBLISHERS. 


GrFIcERS AND Directors. —D. C. Gitman, of 
Baltimore, President; Simon NEwcoms, of Washington, 
Vice-President; GARDINER G. HuBBarRD, of Washington; 
Avex. GRAHAM BELL, of Washington; O. C. MarsH, 
of New Haven; J. W. Powe Lt, of Washington; W. P. 
TRG Warince: of New York; S. H. ScuppEr, of Cam- 

ridge, 


SCIENCE appears every Friday. Volumes begin in 
July and January. Communications will be welcomed 
from any quarter. Rejected manuscripts will be returned 
to the authors only when the requisite amount of 
postage accompanies the manuscript. 


Address all correspondence to ¢« > ” 
SCIENCE,” # 
47 Lafayette Place, New York. 


SuBscRIPTIONS.— United States and Canada, $3.50 a year 
Great Britain and Europe, $4 a year 


Science Club-rates (in one remittance), 


I subscr. 
2 “ 
3 


ae 
I 
I 
4 I 


ADVERTISING RATES: 


mE GO 6 6 6'5 6 6 5 oF a AD eS 
Mastipagely siete & gO 00 
1g page 1 time SORT Ona On ewes) 
Lower half of frontpage . . . . . . 41200 
rcolumn .. 7 00 


For small advertisements the rate will be 6 cents 
per agate line. 


The following discounts are allowed on yearly con- 
tracts : — 


mee 6 6 go S60 10% 
2,500 lines . 5 od oO 15% 
eel OMO OG oo o> 6 oO ON ekES 


Advertisements must be acceptable in every respect. 
Copy received until Wednesday,10 A.M. 


SCIENCE is sent free to those who advertise in it 
as long as advertisement continues. 


a Sail 


FRIDAY, MARCH 30, 1888. 


THE ANNUAL INQUIRY into the management of the Government 
Printing-Office by a committee of the National House of Represen- 
tatives is now in progress. It matters little what conclusions this 
committee may reach, if, like its predecessors, it does not devise 
some method of hastening not only the printing of Congress, but 
also that of the departments. Nowhere is this delay more keenly 
felt than in the scientific bureaus. Much of the material gathered 
in these with great labor and expense loses value with delay in pub- 
lication. Take the work of the United States Geological Survey, 
for instance. Although the manuscript for the eighth annual re- 
port has been completed, the seventh has not yet been printed. 
The eighth report contains, among other things, an able dis- 
cussion of the Trenton limestone as a source of petroleum and 
natural gas, by Professor Orton, State geologist of Ohio. This is 
a subject upon which information is most eagerly sought in many 
parts of the country, and it should be published immediately. But 
there is no probability that it will appear for a year or more, and in 
the mean time no one can tell what new discoveries or develop- 
ments may be made. A large number of bulletins issued by the 
Geological Survey are also in the hands of the printer, with no im- 
mediate prospect of their being finished. The cost of printing these 
reports is very small in comparison with that of their preparation, 
and some means ought to be devised for their speedy appearance 
after the ‘copy’ goes to the printer. 


_ THERE ARE SEVERAL BRANCHES of scientific work pursued in 
Washington, at the expense of the government, which are still in 
need of proper, systematic, scientific direction. This is not true of 
the Coast Survey, Naval Observatory, the Geological Survey, the 
Fish Commission, or the Smithsonian Institution and the National 
Museum. In each of these there is a general purpose which is in- 
telligently pursued. But in some other departments, notably in the 
Agricultural Department, while there is much valuable original in- 
vestigation going on, there is also much that is desultory and mis- 
directed. This is not so much attributable to the workers them- 
selves as to the lack of intelligent scientific direction. This trouble 
is aggravated, also, by the fact that in this and some other depart- 
ments the annual appropriations are made for specific purposes ; 
and it becomes necessary every year for the scientific worker to 
convince a new committee of the utility of his labors in order to 
secure the money to keep him employed until the next appropriation 
bill is passed. This leads not only to jealousies, but acts as a con- 
tinuous temptation to do showy work rather than that of permanent 
value, and to the exaggeration of the importance of some branches 
of inquiry and the neglect of others of greater moment. It has 
also resulted in the pursuance of some investigations far beyond 
the limit of economical or useful inquiry, and the publication of 
very expensive books, which are of no value whatever to the farm- 
ers of the country, and of very little to science. What is needed is 
that the heads of all such departments shall be selected both for 
their scientific attainments and for their executive ability, and that 
they shall not be considered as political officers, to be changed with 
each new administration. They should be men capable of passing 
an intelligent judgment upon the scientific work performed by their 
subordinates, and of giving to it proper direction. As it is, the 
heads of the several scientific bureaus of the Agricultural Depart- 
ment seem all to be working independently, some wisely and to 
useful purpose, and some otherwise. 


THE ANNUAL REPORT of the New York State Reformatory 
deserves a word of notice, and that word must always be one of 
hearty commendation. This institution, that embodies so many of 
the wisest and advanced views upon the true end in view in the 
treatment of the prisoner, and the ways that science teaches leads 
to such ends, is rapidly coming to be regarded as the pattern for 
reformatory institutions everywhere. The report for the year 1887 
gives evidence that the work is going on, ever developing further 
improvements, and increasing the efficiency of those that have been 
adopted. The statistical tables showing the career of all those who 
have ‘graduated’ from the institution tell their own tale: in brief, 
they tell us that the public have a guaranty of protection from 
90%, and of reformation from 83.3%, of all released, — certainly 
astounding figures. The portion of the reformatory process that 
strikes the average observer as most remarkable is the literary in- 
struction. That classes in English literature, in ethics, in psychol- 
ogy, should be attended with a deep interest by these men, seems 
surprising indeed ; and, when one learns the high character of this 
instruction, the surprise is doubled. Yet the facts are unmistak- 
able; and the statement of the literature instructor, that the 
beauties of literary production can readily arouse a sympathetic 
chord in the minds of those whom we regard as outcasts of society, 
strongly suggests the remark, that, were the educational institu- 
tions outside the reformatory conducted upon equally scientific 
principles, there would be less need of reformatories. The managers 
subscribe to this statement : “‘ The success which has attended the 
methods practised in the reformatory for the reclamation of first of- 
fenders is sufficiently assured and recognized among penologists and 
humanitarians generally, to warrant its more extended adoption in 
place of ordinary prison administration, which for so long a period 
has been in operation in the State of New York. Without attempt- 
ing to disparage that system, the attention of the Legislature is 
respectfully called to the reports of the general superintendent, the 
school secretary, and the physician of the reformatory, for more de- 
tailed information in support of this recommendation.” 


THE ANTHROPOMETRICAL METHOD of identifying criminals, 
originating from Paris, has been adopted in the prison at Joliet, Ill. 
In addition to the photograph of the prisoner, accurate measure- 
ments of his height, the length and width of his head, the length of 
the left middle and little finger, of the foot, the fore-arm, the ear, 
the stretch of the arms, description of scars, color of the eyes, and 
so on, are recorded; and it is thus possible to identify prisoners 
assuming false names with far greater ease than was before pos- 
sible. It is asserted, that, in the two years that the system has 
been in operation in Paris, 826 habitual criminals arrested under 
assumed names have been identified. Besides the practical utility 
of the system, it amasses very valuable statistical data contributing 
towards the natural history of the criminal Glasses. 


SUPERINTENDENT MACALISTER of Philadelphia has arranged 
for a representative exhibit of the school-work of that city from May 9 
to May 12 next. The exhibit will be placed in Horticultural Hall, 
and will undoubtedly attract a large number of visitors from other 
cities. Under Mr. MacAlister, Philadelphia’s schools have become 
the most progressive in the country, and many other superintendents 
and principals will be glad to get the benefit of their methods and 
results. The exhibit will include all kinds of school-work that can 
be represented graphically or objectively; viz., manual-training, 
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industrial-art work, sewing, kindergarten work, drawing, map- 
drawing, penmanship, clay-modelling, and manual work of every 
kind produced in the schools. The pupils’ work will form the most 
important part of the exhibit, and will be a full and fair exhibit of 
the regular work done in the schools since September last. An 
interesting feature will be the historical exhibit. This will consist of 
two schoolrooms so fitted up as to represent and contrast the 
arrangement and conveniences for public-school education furnished 
by Philadelphia to-day and half a century ago. This exhibit will 
unquestionably prove a strong stimulus to progress and improve- 
ment to the teachers and pupils of the Philadelphia schools, as well 
as an attractive object of interest to those in other cities. 


ADDRESS OF HON. GARDINER G. HUBBARD, PRESI- 
DENT OF THE NATIONAL GEOGRAPHIC SOCIETY, 
AT ITS FIRST MEETING, MARCH, 1888. 


I AM not a scientific man, nor can I lay claim to any special 
knowledge that would entitle me to be called a ‘geographer.’ I 
owe the honor of my election as president of the National Geo- 
graphic Society simply to the fact that I am one of those who 
desire to further the prosecution of geographic research. I possess 
only the same general interest in the subject of geography that 
should be felt by every educated man. 

By my election you notify the public that the membership of our 
society will not be confined to professional geographers, but will 
include that large number who, like myself, desire to promote 
special researches by others, and to diffuse the knowledge so gained 
among men, so that we may all know more of the world upon 
which we live. 

By the establishment of this society, we hope to bring together 
(1) the scattered workers of our country, and (2) the persons who 
desire to promote their researches. In union there is strength, and 
through the medium of a national organization we may hope to 
promote geographic research in a manner that could not be accom- 
plished by scattered individuals or by local societies ; we may also 
hope (through the same agency) to diffuse the results of geographic 
research over a wider area than would otherwise be possible. 

The position to which I have been called has compelled me to 
become a student. Since my election I have been trying to learn 
the meaning of the word ‘geography,’ and something of the his- 
tory of the science to which it relates. The Greek origin of the 
word (7 y7, ‘the earth;’ and ypdgw, ‘I write’) betrays the source 
from which we derived the science, and shows that it relates to a 
description of the earth. But the ‘earth’ known to the Greeks was 
a very different thing from the earth with which we are acquainted. 

To the ancient Greek it meant land; not all land, but only a 
limited territory, in the centre of which he lived. His earth com- 
prised simply the Persian Empire, Italy, Egypt, and the borders of 
the Black and Mediterranean Seas, besides his own country. Be- 
yond these limits the land extended indefinitely to an unknown 
distance, till it reached the borders of the great ocean which com- 
pletely surrounded it. 

To the members of this society the word ‘ earth’ suggests a very 
different idea. The term arouses in our minds the conception of 
an enormous globe suspended in empty space, one side in shadow, 
and the other bathed in the rays of the sun. The outer surface of 
this globe consists of a uniform, unbroken ocean of air, enclosing 
another, more solid surface (composed partly of land, and partly of 
water), which fairly teems with countless forms of animal and 
vegetable life. This is the earth of which geography gives us a 
description. 

To the ancients the earth was a flat plain, solid and immovable, 
and surrounded by water, out of which the sun rose in the east, 
and into which it set in the west. To them ‘ geography’ meant 
simply a description of the lands with which they were acquainted. 

Herodotus, who lived about the year 450 B.C., transmitted to 
posterity an account of the world as it was known in his day. We 
look upon him as the father of geography as well as of history. 
He visited the known regions of the earth, and described accurately 
what he saw, thus laying the foundations of comparative geog- 
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About 300 years B.C., Alexander the Great penetrated into 
hitherto unknown regions, conquered India and Russia, and 
founded the Macedonian Empire. He sent a naval expedition to 
explore the coasts of India, accompanied by philosophers or learned 
men, who described the new countries discovered and the character 
of their inhabitants. This voyage may be considered as originat- 
ing the science of political geography, or the geography of man. 

About the year 200 B.C., Eratosthenes of Cyrene, the keeper of 
the Royal Library at Alexandria, became convinced, from experi- 
ments, that the idea of the rotundity of the earth, which had been 
advanced by some of his predecessors, was correct, and attempted 
to determine upon correct principle the magnitude of the world. 
The town of Cyrene, on the river Nile, was situated exactly under 
the tropic, for he knew that on the day of the summer solstice the 
sun’s rays illuminated at noon the bottom of adeep well in that city. 
At Alexandria, however, on the day of the summer solstice, Eratos- 
thenes observed that the vertical finger of a sun-dial cast a shadow 
at noon, showing that the sun was not there exactly overhead. 
From the length of the shadow he ascertained the sun’s distance 
from the zenith to be 7°12’, or one-fiftieth part of the circumference 
of the heavens; from which he calculated, that, if the world was 
round, the distance between Alexandria and Cyrene should be one- 
fiftieth part of the circumference of the world. The distance be- 
tween these cities was 5,000 stadia, from which he calculated that 
the circumference of the world was fifty times this amount, or 250,- 
ooo stadia. Unfortunately we are ignorant of the exact length of 
a stadium, so we have no means of testing the accuracy of his 
deduction. He was the founder of mathematical geography. 

It became possible through the labors of Eratosthenes to de- 
termine the location of places on the surface of the earth by means 
of lines corresponding to our lines of latitude and longitude. 
Claudius Ptolemy, in the second century of the Christian era, 
made a catalogue of the positions of plans as determined by Eratos- 
thenes and his successors, and, with this as his basis, he made a 
series of twenty-six maps, thus exhibiting at a glance, in geographi- 
cal form, the results of the labors of all who preceded him. To 
him we owe the art of map-making, —the orzgznatzon of geo- 
graphic art. 

We thus see that when Rome began to rule the world, the 
Greeks had made great progress in geography. They already 
possessed comparative, political, and mathematical geography, and 
geographic art, or the art of making maps. Then came a pause in 
the progress of geography. 

The Romans were so constantly occupied with the practical 
affairs of life, that they paid little attention to any other kind of 
geography than that which facilitated the administration of their 
empire. They were great road-builders, and laid out highways 
from Rome to the farthest limits of their possessions. Maps of 
their military roads were made, but little else. These exhibited 
with accuracy the less and greater stations on the route from Rome 
to India, and from Rome to the farther end of Britain. 

Then came the decline and fall of Rome, and with it the com- 
plete collapse of geographical knowledge. In the dark ages, geog- 
raphy practically ceased to exist. In the typical map of the mid- 
dle ages, Jerusalem lay in the centre, with Paradise on the east, 
and Europe on the west. It was not until the close of the dark 
ages that the spirit of discovery was re-awakened. Then the ad- 
venturous Northmen from Norway and Sweden crossed the ocean 
to Iceland. : 

From Iceland they proceeded to Greenland, and even visited the 
mainland of North America about the year 1000 A.D., coasting as 
far north as New England; but these voyages led to no practi- 
cal results, and were forgotten, or looked upon as myths, until 
within a few years. For hundreds of years geography made but 
little advance, and the discoveries of five centuries were less than 
those now made in five years. In the fourteenth or fifteenth cen- 
tury the mariner’s compass was introduced into Europe from China, 
and it then became possible to venture upon the ocean far out of 
sight of land. Columbus, instead of coasting from shore to shore 
like the ancient Northmen, boldly set sail across the Atlantic. To 
many of his contemporaries it must have seemed madness to seek 
the east by thus sailing towards the west, and we need hardly 
wonder at the opposition experienced from his crew. The rotun- 
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dity of the earth had become to him an objective reality, and in 
sublime faith he pursued his westward way. Expecting to find 
the East Indies, he found America instead. Five centuries had 
elapsed since the Northmen had made their fruitless voyages to 
these shores, and their labors had proved to be barren of results. 
The discovery of Columbus, however, immediately bore fruit. It 
was his genius and his perseverance alone that gave the New 
World to the people of Europe, and he is therefore rightfully enti- 
~ tled to be called the discoverer of America. His discovery was 
fraught with enormous consequences, and it inaugurated a new era 
for geographic research. The spirit of discovery was quickened, 
and geographic knowledge advanced with a great leap. America 
was explored, Africa was circumnavigated. Magellan demon- 
strated the rotundity of the world by sailing due west until he 
reached his starting-point. Everywhere, all over the civilized world, 
the spirit of adventure was aroused. Navigators from England, 
Holland, France, and Spain rapidly extended the boundaries of 
geographical knowledge, while explorers penetrated into the inte- 
rior of the:new lands discovered. The mighty impetus given by 
‘Columbus set the whole world in motion, and it has gone. on 
moving ever since with accelerated velocity. 

The great progress that has been made can hardly be realized 
without comparing the famous Borgia map, constructed about one 
hundred years before the discovery of America, with the modern 
maps of the same countries; or Hubbard’s map of New England, 
made two hundred years ago, with the corresponding map of to- 
‘day. The improvements in map-making originated with Mercator, 
who, in 1556, constructed his cylindrical projection of the sphere. 
But it was only during the last one hundred years that great prog- 
ress was made. Much yet remains to be done before geographic 
art can fully accomplish its mission. 

The present century forms a new era in the progress of geog- 
raphy, —the era of organized research. In 1830 the Royal Geo- 
_ graphical Society of England was founded, but it already forms a 
landmark in the history of discovery. The Paris Society preceded 
it in point of time, and the other countries of Europe soon followed 
the example. Through these organizations, students and explorers 
have been encouraged and assisted, and information systematically 
collected and arranged. The wide diffusion of geographical knowl- 
edge through the medium of these societies, and the publicity of the 
discussions and criticism that followed, operated to direct the cur- 
rent of exploration into the most useful channels. Before organized 
effort, darkness gave way at every step. Each observer added fresh 
knowledge to the existing store, without unnecessary duplication of 
research. The reports of discoveries were discussed and criticised 
by the societies, and the contributions of all were co-ordinated into 
one great whole. 

America refuses to be left in the rear. The American Geo- 
graphical Society, so long and wisely presided over by Chief-Justice 
Daly, has kept pace with the foreign societies. Explorers from 
America are in every land and on every sea. Already she has 
contributed her quota of martyrs in the frozen North, and has led 
the way into the torrid regions of Africa. The people of Europe, 
through Columbus, opened up a new world for us; and we, through 
Stanley, have discovered a new world in the old, for them. 

Much has been done on land, little on the other three-quarters of 
the earth’s surface. But here America has laid the foundations of 
a new science, — the geography of the sea. 

Our explorers have mapped out the surface of the ocean, and dis- 
‘covered the great movements of the waters. They have traced the 
southward flow of the Arctic waters to temper the climate of the 
torrid zone. They have followed the northward set of the heated 
waters of the equator, and have shown how they form those won- 
derful rivers of warm water that flow, without walls, through the 
colder waters of the sea, till they strike the western shores of Eu- 
rope and America, and how they render habitable the almost arc- 
tic countries of Great Britain and Alaska. They have even followed 
these warm currents farther, and shown how they penetrate 
the Arctic Ocean to lessen the rigors of the Arctic cold. Bravely 
but vainly have they sought for that zevzs fatuus of explorers — 
the open polar sea— produced by the action of the warm waters 
from the south. 

American explorers have sounded the depths of the ocean, and 
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discovered mountains and valleys beneath the waves. They have 
found the great plateaus on which the cables rest that bring us into 
instantaneous communication with the rest of the world. They have 
shown the probable existence of a vast submarine range of moun- 
tains, extending nearly the whole length of the Pacific Ocean, — 
mountains so high that their summits rise above the surface, to 
form islands and archipelagoes in the Pacific. And all this vast 
region of the earth, which, a few years ago, was considered unin- 
habitable on account of the great pressure, they have discovered to 
be teeming with life. From the depths of the ocean they have 
brought living things, whose lives were spent under conditions of 
such pressure that the elastic force of their own bodies burst them 
open before they could be brought to the surface; living creatures 
whose self-luminous spots supplied them with the light denied them 
in the deep abyss from which they sprang, — abysses so deep that 
the powerful rays of the sun could only feebly penetrate to illumi- 
nate or warm. 

The exploring vessels of our Fish Commission have discovered in 
the deep sea, in one single season, more forms of life than were 
found by the ‘Challenger’ Expedition in a three-years’ cruise. 
Through their agency we have studied the geographical distribu- 
tion of marine life; and in our marine laboratories, explorers have 
studied the life-history of the most useful forms. 

The knowledge gained has enabled us to breed and multiply at 
will; to protect the young fish during the period of their infancy 
(when alone they are liable to wholesale destruction); finally to re- 
lease them in the ocean, in those waters that are most suitable to 
their growth. The fecundity of fish is so great, and the protection 
afforded them during the critical period of their life so ample, that 
it may now be possible to feed the world from the ocean, and set 
the laws of Malthus at defiance. Our geographers of the sea 
have shown that an acre of water may be made to produce more 
food for the support of man than ten acres of arable land. They 
have thrown open to cultivation a territory of the earth constituting 
three-quarters of the entire surface of the globe. 

And what shall we say of our conquests in that other vast terri- 
tory of the earth, greater in extent than all the oceans and the lands 
put together, — the atmosphere that surrounds the world. 

Here, again, America has led the way, and laid the foundations 
of a geography of the air. But a little while ago, and we might 
have truly said with the ancients, ‘“‘ The wind bloweth where it list- 
eth, and we know neither from whence it comes, nor whither it 
goes;’’ while now our explorers track the wind from point to point, 
and telegraph warnings in advance of the storm. 

In this department —the geography of the air—we have far out- 
stripped the nations of the world. We have passed the mob-period 
of research, when the observations of multitudes of individuals 
amounted to little, from lack of concentrated action. Organization 
has been effected. A central bureau has been established in Wash- 
ington, and an army of trained observers have been dispersed over 
the surface of the globe, who all observe the condition of the at- 
mosphere according to a preconcerted plan. 

The vessels of our navy, and mercantile marine of our own and 
other countries, have been impressed into the service: thus our 
geographers of the air are stationed in every land, and traverse the 
waters of every sea. Every day, at the same moment of absolute 
time, they observe and note the condition of the atmosphere at the 
part of the earth where they happen to be, and the latitude and 
longitude of their position. The collocation of these observations 
gives us a series of what may be termed ‘instantaneous photo-_ 
graphs’ of the condition of the whole atmosphere. The co-ordina- 
tion of the observations, and their geographical representation upon a 
map, are undertaken by a staff of trained experts in the central 
bureau in Washington, and through this organization we obtain a 
weather-map of the world for every day of the year. We can now 
study at leisure the past movements of the atmosphere, and from 
these observations we shall surely discover the grand laws that con- 
trol aerial phenomena. We shall then not only know, as we do at 
present, whence comes the wind and whither it goes, but be able to 
predict its movements for the benefit of humanity. 

Already we have attained a useful though limited power of pre- 
diction. 

Our central bureau daily collects observations by telegraph from 
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all parts of this continent, and our experts are thus enabled to fore- 
cast the probabilities by a few hours. Day by day the results are 
communicated to the public by telegraph in time to avert disaster 
to the mariners on our eastern coast, and facilitate agricultural op- 
erations in the Eastern and Middle States. 

Although many of the predictions are still falsified by events, the 
percentage of fulfilments has become so large as to show that con- 
tinued research will in the future give us fresh forms of prediction, 
and increase the usefulness of this branch of science to mankind. 

In all departments of geographical knowledge, Americans are at 
work. They have pushed themselves into the front rank, and they 
demand the best efforts of their countrymen to encourage and sup- 
port. 

When we embark on the great ocean of discovery, the horizon of 
the unknown advances with us, and surrounds us wherever we go. 
The more we know, the greater we find is our ignorance. Because 
we know so little, we have formed this society for the increase 
and diffusion of geographical knowledge. Because our subject is 
so large, we have organized the society into four broad sections, 
relating to the geography of the land (H. G. Ogden, vice-president), 
the sea (J. R. Bartlett, vice-president), the air (A. W. Greely, vice- 
president), the geographical distribution of life (C. H. Merriam, 
vice-president); to which we have added a fifth, relating to the ab- 
stract science of geographic art, including the art of map-making, 
etc. (A. H. Thompson, vice-president). Our recording and corre- 
sponding secretaries are Henry Gannett and George Kennan. 

We have been fortunate indeed to secure as vice-presidents and 
secretaries men learned in each department, and who have been 
personally identified with the work of research. 


WATER-SPOUTS OFF THE ATLANTIC COAST OF THE 
UNITED STATES. 


THE Hydrographic Office has published a very interesting sup- 
plement to the Pilot Chart of the North Atlantic Ocean, showing 
the positions of water-spouts sighted by masters of vessels during 
January and February in the western portion of the North Atlantic. 
The map, which is reproduced here, is accompanied by remarks of 
Everett Hayden, of which we give the following abstract : — 

“ Although the reports now at hand for these two months were 
received from incoming vessels only, yet they are very characteristic, 
and indicate fairly well the regions where these phenomena are of 
most frequent occurrence. 

“ Before quoting the reports themselves, it may be well briefly to 
refer to what is known regarding the character and formation of 
water-spouts, which are simply special cases of whirlwinds and tor- 
nadoes, as these are special cases of cyclones, but on a much 
smaller scale. 

“When a whirlwind is formed over the ocean, water is often 
drawn up the centre of the whirl some distance, owing to the suc- 
tion created, and at the same time the moisture in the air is con- 
densed as it rises, so that the name ‘ water-spout’ is very applica- 
ble. Indeed, sometimes a spout will burst over a vessel, and flood 
her decks with water, as a cloud-burst does a mountain-side. 
When a spout is forming, its upper portion is often visible first, 
seeming to grow downwards from the clouds. By observing care- 
fully with a telescope, however, it will be seen that the motion in 
the column itself is upwards, although the moisture in the air which 
is rising is condensed lower and lower down, thus rendering the 
whirl visible lower down continually, and making it appear to be 
actually descending. 

“On Jan. 12, Captain Hess, American steamship ‘ Philadelphia,’ 
saw four water-spouts in latitude 36° 41’ north, longitude 72° 27’ 
west. On the 19th, Captain Lawson, British steamship ‘ Lizzie 
English,’ reports several a little farther to the eastward (latitude 36° 
41’ north, longitude 71° 40’ west); and from the Dutch steamship 
‘Edam,’ Captain van der Zee, a detailed report has been received 
from third officer De Boerk of a large spout sighted at 7 A.M., Jan. 
21, latitude 41° 50’ north, longitude 60° 25’ west. In the last case 
the spout is described as being small and straight at the base, in- 
creasing in size towards the top, where it mingled with the clouds. 
Ascending currents could be plainly seen; there was a strong west- 
erly gale at the time, with occasional hail and snow; temperature 
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of the air 0° C.; water, 11°; direction of rotation of the whirl, with 
the hands of a watch. 

“ Another very complete report has been received from Captain 
Dexter, American steamship ‘ City of Para,’ who saw several large 
spouts, Jan. 22, in latitude 31° 47’ north, longitude 74° 33’ west. 
The wind was strorig from the north-east, and the sky, overcast, 
with light scud, but the sea was comparatively smooth. Three 
huge spouts were seen at once, and six in the course of half an 
hour. The water seemed to be drawn up from the sea, mounting 
in spiral columns of tremendous thickness, with a loud, roaring 
sound. Some of the columns were vertical, some inclined at a con- 
siderable angle; all of them increased in size at the top, and 
blended with the clouds. A fine rain or mist filled the air, and 
continued for some time. The wind soon after changed to east. 

‘Perhaps the most interesting cases of all, however, are those 
which were reported Jan. 26, 27, and 28, for the reason that they 
were clearly associated with a low-barometer area of considerable 
energy, which moved across the Great Lakes on the 25th, and was 
central off Nantucket on the 26th. It has been clearly shown by 
the United States Signal Service, that, when tornadoes occur on 
land, they take place almost invariably in the southern quadrants of 
an area of low barometer. It might therefore be expected that 
whirlwinds and water-spouts would sometimes be found associated 
in a similar way with a cyclonic storm at sea. The following re- 
ports seem to leave no doubt that such is the case. The area of 
low barometer, which was central over the Great Lakes Jan. 25, 
barometer 29.7, gathered increased energy when it reached the At- 
lantic, and off Nantucket the following day the barometer read 
29.2; and in the Gulf of Newfoundland, on the 27th and 28th, it 
read as low as 28.6. The cold, dry, north-westerly winds in the 
western quadrants of this cyclone, and the warm, moist air flowing 
into the eastern quadrants, mingled to the southward of the storm- 
centre, and gave rise to the conditions most favorable to the devel- 
opment of tornadoes on land and water-spouts at sea. Accordingly, 
Captain Haskell, British bark ‘ Shetland,’ reports that on the 26th, 
in latitude 39° 34’ north, longitude 71° 16’ west (a little to the 
southward of the storm-centre), he saw a large spout; the follow- 
ing day (latitude 39° 12’ north, longitude 70° 44’ west} he saw 
several more; and on the 28th, still more. Captain Garvin, British 
steamship ‘ Orinoco,’ reports that on the 27th, when entering the 
Gulf Stream from the north, in about latitude 37° 20’ north, longi- 
tude 70° 40’ west, the sea was covered with thick vapor from five 
to fifteen feet high. The heavy, low-lying clouds seemed to draw 
the vapor up, and many water-spouts were formed, both large and 
small; temperature of the water, 60° F.; air, 40°. Captain Cleary, 
British steamship ‘ River Avon,’ states that on the 28th, in latitude 
39° 30 north, longitude 57° 20’ west, he saw what he took to be a 
heavy squall to the south-east. Upon looking at it with his glass, 
he saw that it was a whirlwind, raising the water to a great height. 
It must have been over a mile in diameter, but he hesitates to even 
estimate the height to which the water was raised, or the size of the 
spout, although it must have had terrific power. Shortly after- 
wards a smaller one passed close to the ship, whirling along the 
water, and raising the spray to a height of fully a hundred feet. 
Even as far south as Bermuda the conditions were the same, for on 
the 27th a whirlwind swept across the parishes of Southampton 
and Warwick, unroofing houses, blowing down trees, and damaging 
property generally. 

“ Similarly, two cyclonic storms, which seem to have originated 
about the Bermudas on the roth and 12th of February, as indicated 
in the weather review published on the March Pilot Chart, were 
attended by water-spouts, at least one of which was disastrous to 
shipping. Feb. 10, at 9 A.M. Captain Smith, British steamship 
‘Ethelbald,’ in latitude 28° 18’ north, longitude 74° 06’ west, reports 
a large spout travelling in a north-easterly direction, rotating, ap- 
parently, with the hands of a watch. The barometer was rising; 
fresh, variable winds, mostly southerly, and sky overcast, with very 
heavy rain. At this time the American bark ‘Reindeer,’ Captain 
Strandt, was about two hundred miles to the westward of the 
‘Ethelbald,’ running up the coast towards New York, in the Gulf 
Stream. On the tith the weather became squally, with light 
southerly winds; and at 10.30 A.M., in latitude 32° 04’ north, longi- 
tude 76° 06’ west, when the vessel was under full sail, a heavy 
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water-spout passed over her, completely dismasting her below the 
heads of the three lower masts. No previous warning was received ; 
the weather was apparently clear at the time; and the whole affair 
was over in afew minutes. The dismasted vessel reached Bermu- 
da on the 16th. Again, when the second of these two cyclonic 
storms was central about latitude 39° north, longitude 67° west, 
Captain Hogan, British schooner ‘ Alma,’ passed within two miles 
‘of a large spout which was travelling from west to east. This was 
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very unsettled weather; wind mostly from the south-westward, 
but often falling calm and flying to the opposite point of the com- 
pass, where it soon died out ; thunder and very vivid lightning alli 
around the horizon, but most marked to the north-west and north- 
east. On the 13th (34° north, 75° west), calm and light variable: 
airs, followed by a breeze from north-north-east, which by mid- 
night increased to a whole gale. Similarly, Captain Paine, Ameri- 
can barkentine ‘Henry Warner,’ reports that during Jan. 21, 22, 
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at 2 P.M., Feb. 14, latitude 30° 4o’ north, longitude 73° 50’ west, 
and it was blowing a gale from north-north-west at the time. The 
meteorological conditions prevalent about this time between the 
Bermudas and the Atlantic coast of the United States are well 
illustrated by a report made by Mr. Lund, British steamship 
‘Rothiemay,’ Captain Olsen. This vessel arrived at Philadelphia 
Feb. 20, from Montevideo. From Feb. 1 (latitude 19° north, longi- 
tude 58° west) to 9 (27° north, 73° west), fine, pleasant weather, 
with occasional showers; light to fresh breezes from south-east- 
ward. From the gth to the 14th (34° north, 74° west), rainy and 
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and 23, off the coast of New Jersey, he encountered light airs going 
around the compass two or three times every twenty-four hours, 
exhibiting this same tendency towards the formation of incipient 
whirlwinds and water-spouts, indicative oftentimes of the gradual 
generation of a great cyclonic storm. 

“A still later report, and one of the best and most detailed 
which has recently been received, relates to a spout sighted by Cap- 
tain Battle, American schooner ‘Ethel A. Merritt.’ This was on 
Feb. 18, latitude 24° 02’ north, longitude 81° 14’ west, in the Gulf 
Stream, off Key West, about midway between the Florida Keys 
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and the coast of Cuba,—only a week after the ‘Reindeer’ had 
been dismasted about five hundred miles to the north-eastward. 
There was a light breeze from the north-east at the time, and the 
sky was about half covered with nimbus clouds, moving slowly. 
Just after a light squall had passed by, the first appearance of a 
water-spout was indicated by the formation of a whirlwind, grad- 
ually increasing in size. It was cylindrical in shape below, spread- 
ing out above, and rotating in a direction with the hands of a watch. 
When within about a hundred yards of the vessel, its angular alti- 
tude was about 35°, which would indicate a height of only two 
‘hundred and fifty feet or less. It was moving to the south-west at 
ithe rate of about eight miles an hour. At the base it was trans- 
parent; and descending currents seemed to be plainly visible, 
‘causing the water at the surface to fly in all directions. A heavy 
‘shower of rain accompanied the spout, and the phenomena lasted, 
im_all, about ten minutes. : 

“ Although the study of such reports has already greatly increased 
‘our knowledge of the origin and nature of these interesting and 
often destructive phenomena, much yet remains to be done before 
we can hope to be able fully to understand the laws by which they 
are governed. That portion of the North Atlantic from the north- 
ern coast of Cuba to the goth parallel, and from the Atlantic coast 
of the United States to the Bermudas, is pre-eminently a region 
where water-spouts are liable to occur, owing largely to the warm, 
moist air which hangs over the Gulf Stream, and the cool, dry air 
brought over it by the north-westerly winds from off the coast. 

“Among desirable observations to be made, referring to water- 
spouts, special attention is called to the temperature of the air and 
water, the reading of the barometer, direction and force of the 
wind, and the changes which take place in each while the spout 
lasts; also the direction of rotation of the whirl, and an estimate of 
its size, character, and changes of form, with, if possible, sketches, 
however rough, of its appearance at the various stages of its forma- 
tion and progress.” 


SCIENTIFIC NEWS IN WASHINGTON. 


‘The Flow of Solids: Solids are not liquefied by Pressure. — The Law 
of Probabilities: a Discussion of the Doctrine of Philosophical 
Necessity. — Dynamite Shells: the Progress made by the Ord- 
nance Department of the Army with Experiments with Nitro-Glycer- 
ine. 

The Flow of Solids. 


Mr. WILLIAM HALLOCK of the United States Geological Survey, 
‘whose paper upon a new method of making alloys was presented to 
the Philosophical Society a few weeks ago, read another address 
upon a somewhat related subject at the meeting of the same body 
March 17. The question whether solids, he said in substance, 
possessed any of the properties of liquids, or what conditions will 
impart such properties to them, is one of ever-increasing impor- 
tance, to the student alike of molecular physics in general, or of the 
earth’s crust in particular. 

The temperature rises as we penetrate the earth: hence, if no 
‘other influence affect the substances, the earth has a liquid centre 
with a thin solid crust. Astronomical and mechanical facts seem 
‘to demand a considerable rigidity. Thomson has even demanded 
a rigidity equal to that of glass or steel. Geological phenomena 
require a considerable liquid-like motion. With rising tempera- 
ture, as we penetrate the earth’s crust, we also have rising pressure, 
which probably increases the rigidity of the materials. Cannot we 
satisfy the demands of both geology and astronomy, and also of 
mechanics ? 

In the glaciers we have the grandest examples of the flow of 
solids. Henri Tresca proved that lead and some other substances 
would flow, and follow the laws of flowing liquids. W. Spring has 
‘extended the list. Monsson actually liquefied ice by pressure. 
These observations have led many to advocate the idea of a lique- 
faction by pressure. Others having in view the results of Bunsen, 
Hopkins, Amazat, and others, maintain that the melting-point is 
raised by pressure. 

Solids can be made to flow: hence that property cannot be used 
to distinguish solids from liquids. The essential difference between 
a solid and a liquid is that the relative ease of re-arrangement of 
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the molecules in liquids is very easy, in solids very difficult. Ri- 
gidity may be briefly defined as the difficulty of re-arranging the 
molecules of the body in question. Can rigidity be reduced by 
pressure? A frzorz, it seems scarcely likely that forcing the mole- 
cules nearer together can give them greater freedom of motion. 
Generally rigidity is inversely as the intermolecular distances. Ice 
is abnormal, and cannot be taken as evidence gro or con. Lead, 
copper, iron, steel, are all hardened by compression. All metals 
are harder, more rigid, in the drawn, rolled, or hammered state 
than cast or annealed. The rigidity of a steel pin was raised from 
95,000 to 110,000 pounds per square inch by pressure. 

Two experiments were described bearing directly upon the 
question, and are convincing, although they gave unwelcome re- 
sults to those who made them. The first was conducted under 
the direction of the Ordnance Department, and is given in full in 
the report on ‘ Tests of Metals, etc., for 1884,’ pp. 252-285. A 
mixture of four parts wax and one part tallow was used as a 
‘straining liquid’ in ‘tangential’ test. It was demonstrated that 
that mixture would not transmit pressure through a hole 8, of an 
inch in diameter and 24 inches long, when the pressure at one end 
was 100,000 pounds per square inch, and at the other 30,000 pounds 
per square inch, or less; whereas 2,000 pounds was sufficient to 
overcome all friction, and force it through, when there was no back 
pressure: that is, the wax and tallow were rigid enough, under 
pressure, to maintain a difference of 70,000 pounds per square inch 
(100,000— 30,000) at the two ends of that hole. 

The second experiment was also made with the testing-machine 
of the Ordnance Department at Watertown, Mass. (see American 
Journal of Sczence, iii. 34, 1887, p. 280). In that experiment silver 
coins on top of paraffine and beeswax in the holder, instead of sink- 
ing through a liquid under 6,000 atmospheres, were pressed so hard 
against the top of the holder that their impression in the steel was 
easily seen and felt. The paraffine and wax were rigid enough to 
impress silver into steel. 

Such facts lead us to believe that pressure increases rigidity ; 
and, when we remember that the pressure at the centre of the earth 
is millions of atmospheres, a demand for the rigidity of steel 
seems trifling. What is the rigidity of steel? Simply a rigidity 
capable of resisting 30,000 to 100,000 pounds per square inch. But 
distinguished geologists have made the fatal mistake of using ‘the 
rigidity of steel’ and ‘absolute rigidity ’ as synonymous and equiv- 
alent terms. Nothing is more misleading. 

Upheavals and depressions, and other geological phenomena, are 
most beautiful examples of viscous flow of solids. The forces 
causing a glacier to flow are trifling as compared with those gen- 
erated in the earth’s crust by shrinking ; and undoubtedly to cause 
any body to flow, we only need sufficient force and time. 

Can pressure impart to solids the ability to change crystallo- 
graphically, mineralogically, chemically ? Prismatic sulphur naturally 
changes to octahedral, and in many other cases changes take place 
under ordinary conditions of pressure and temperature. We should 
scarcely expect pressure pure and simple to cause a re-orientation 
of the axes of the two crystal fragments, even if it could perfectly 
weld them together. Nor should we expect pressure, without heat, 
to impart the ability to complete the fusion of a lump of barium 
sulphate in sodium carbonate, even after the process had been well 
started by heat. Under the extremely complex conditions, it is dif- 
ficult to generalize. A welding-together is not only theoretically 
but practically possible between two chemically clean surfaces that 
fit, but any operation which requires an increase of freedom in the 
molecules would scarcely be assisted by pressure. Cohesion and 
adhesion I believe to be identical, and molecular rather than molar. 

The bearing of these ideas, if good, upon geological phenomena, 
is somewhat thus: by the action of pressure and time we might 
find a sandstone, or such material, compacted, and rendered co- 
herent or even continuous, the most plastic constituents yielding 
most, and the most viscous retaining their shape most perfectly. 
Some constituents might even appear to have been fused and filled 
in between the rest. Certain crystallographic changes might take 
place, but more than the slightest chemical effect of the constitu- 
ents upon each other is not to be expected. The case becomes 
infinitely complex, and a subject for conjecture only, if the tem- 
perature is high. An indisputable fact in this connection is that 
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many more experiments are needed, and that they should be of 
‘such a character that each effect can be ascribed to its proper cause, 
and that causes and effects shall not be treated collectively, as at 
present. 

On Probabilities. 

A year ago, or more, Mr. M. H. Doolittle presented a paper to 
the Mathematical Section of the Philosophical Society, on the doc- 
trine of probabilities. It gave rise to an interesting discussion at 
the time, which led him, at the last meeting of the section, to return 
to the consideration of the subject. Referring to an important 
‘change of opinion by John Stuart Mill, as shown in the eighth 
edition of his ‘System of Logic,’ and set forth in the introductory 
paragraphs of the chapter on ‘The Calculation of Chances,’ Mr. 
Doolittle showed that the two antagonistic schools started with two 
different definitions of the doctrine of chances, — one, to which he 
belongs, accepting the latest definition by Mill, which he adopts 
from Laplace; and the other, that given by Mill in the first edition 
of his ‘ Logic.’ 

“ Probability,” says Laplace, “ has reference partly to our igno- 
rance, partly to our knowledge. We know that among three or 
more events, one, and only one, must happen; but there is nothing 
leading us to believe that any one of them will happen rather than 
the other. In this state of indecision it is impossible for us to pro- 
nounce with certainty on their occurrence. It is, however, probable 
that any one of these events, selected at pleasure, will not take 
place; because we perceive several cases, all equally possible, 
which exclude its occurrence, and only one which favors it.” 

“To a calculation of chances, then,’ says Mill, “according to 
Laplace, two things are necessary : we know that of several events 
some one will certainly happen, and no more than one; and we 
must not know, or have any reason to expect, that it will be one of 
these events rather than another.” Mr. Mill then expounds the 
doctrine formerly held by himself, to the effect that these are not 
the only requisites, and that Laplace has overlooked, in the general 
theoretical statement, a necessary part of foundation of the doctrine 
of chances, — the knowledge that one or the other of the events 
must happen, but the possession of no grounds for conjecturing 
which. ‘‘We must remember,” explains Mill, “that the prob- 
ability of an event is not a quality of the event itself, but a mere 
name for the degree of ground which we or some one else have for 
expecting it.” 

Having read these passages, Mr. Doolittle took up briefly the dis- 
cussion of the doctrine of philosophical necessity, and referred to 
Edwards on ‘ The Freedom of the Will’ as exceedingly able in the 
presentation of this doctrine, and one of the first, if not the very 
first, American book that became famous throughout the world. 
On the other side, he quoted from Adam Clarke’s ‘Commentary 
on the Bible’ as one of the ablest opponents of philosophical neces- 
sity. Dr. Clarke’s argument is, that, since there are events in the 
future which are uncertain, it is impossible for them to be known 
as certain, so that divine foreknowledge is only a knowledge of 
probabilities, and does not include the certain knowledge of uncer- 
tain things. Mr. Doolittle then asked his audience whether, what- 
ever they might think of Adam Clarke’s Deity, any one would claim 
to be a Deity of that sort himself, and argued, that, in any case, it 
is proper for us to base our theory of probability on human intel- 
lectual conditions, and not on divine intellectual conditions. He 
then said that the doctrine of probability is not peculiar in this re- 
spect. Metaphysicians say that all our knowledge is based upon 
our states of consciousness. We know only our states of con- 
sciousness, and although we cannot say that any probabilities exist 
in the nature of things, still we may presume that probabilities hav- 
ing a scientific basis, have in some manner their counterparts in the 
external world, just as we presume that other states of conscious- 
ness have their counterparts in the external world. 

With regard to such probabilities, Mr. Doolittle said Mill was 
tight in his first edition. But there still are probabilities of less 
scientific character that may nevertheless be made the subject of 
mathematical computation. 

This paper was discussed for an hour by leading members of the 
section. Professor Harkness of the Naval Observatory accepted 
the definition of probabilities given by Mill in his first edition, as did 
also several other gentlemen connected with that institution. The 
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gentlemen connected with the Coast Survey, on the other hand, 
generally accepted Mill’s latest definition adopted from Laplace. 


Dynamite Guns. 


Among the appendixes to the ‘Annual Report of the Chief of 
Ordnance,’ soon to be published, is one prepared by Maj. George 
W. McKee, on ‘ The Present Status of Dynamite as an Explosive 
for Shells.’ Prefacing it with a brief history of the discovery and 
use of nitro-glycerine, he says, — 

“ The Nobel’s explosive gelatine, or blasting dynamite, has been 
used in this country by United States officers to the entire dem- 
onstration of the fact that this high explosive, contained in a shell 
as a bursting charge, might be fired from a gun. The ordinary 
blasting dynamite made by the company (some of it experimentally 
modified with about 3 per cent of camphor) was used, and enough 
shells were thrown from the bores of the old mutilated guns used 
in the experiment to demonstrate the fact that dynamite could be 
projected in shells from an 8-inch rifle gun with a 4o-pound charge 
of powder. The great chemist Nobel never, perhaps, thought of 
applying his invention to this delicate test; but his powerful and 
wonderful gelatine, made only to be detonated in mines and the 
like, stood in several instances the tremendous initial shock of the 
gunpowder, and, by the aid of the rectangular diaphragms devised 
by Captain Whipple of the Ordnance Department, stood, what is 
thought to be equally dangerous, the heat developed by the angular 
velocity. If the gelatine had been especially undertaken by these 
chemists for a military and not, an industrial agent, and enough 
time and means had been at hand to perfect the diaphragm, 
it is believed all of the shells would then have become, as 
they will be in future, high-explosive batteries, projected with 
as much safety as though they had been charged with black 
gunpowder.” 

Major McKee, in reviewing various experiments that have been 
conducted under the direction of the Ordnance Department, speaks 
of them as follows. Of the method exhibited by Mr. Snyder, 
he says, “He did fairly well with some of his firing at the Hook 
and on the Potomac, near Washington, D.C., and, as he is a man 
of inventive talent and an American, no one wishes him more suc- 
cess in his future experiments with dynamite than the men who 
were delegated by the government to supervise and report upon 
those he originally undertook.” In the experiments with shells 
loaded with dynamite, conducted by Brevet Brig.-Gen. John C. 
Kelton, at Point Lobos, near San Francisco, Cal., in March, 1885, 
no specially camphorated or otherwise prepared explosive was used, 
but the shells were charged with the crude, blasting, industrial 
dynamite. Three rounds were fired from a 3-inch wrought-iron 
rifled gun, — shells with two hundred grams of dynamite, and a 
variable charge of projection. The target was a large rock at 157 
yards distance. In the first two rounds the shell burst into innum- 
erable pieces on striking the rock, but in the third it burst within 
the piece. Colonel Kelton considered this experiment as very satis- 
factory, since it demonstrated the possibility of employing dynamite 
in shells, as well as the great strength of this great explosive; and 
he estimates that for the effective use of these artifices, which, ac- 
cording to him, is to destroy ships, one-half the length of the pro- 
jectile is the penetration needed, requiring 0.001 of a second, and he 
expects it will be successful. 

After describing some experiments at Sandy Hook in 1883, 
Major McKee sums up the results as follows : — 

“As detailed in the records, three shells were fired with fulmi- 
nate-of-mercury fuzes. The fulminate was too sensitive to stand 
the shock, and it was found afterwards that the gelatine needed no 
detonator. 

“Although the tests made were very few, it would nevertheless 
appear from them — 

“«(1) That the shells explode after clearing the muzzle, and there- 
fore the detonation of the gelatine is due to some cause other than 
the shock of discharge, very possibly the heat generated by angular 
velocity. 

“(2) This is corroborated by the fact that one shell passed 
through a 2-inch board target without explosion. 

“(3) The gelatine used in these tests, not being camphorated, 
renders it highly probable that a certain percentage of camphor 
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added would establish a compound which could be fired success- 
fully in a specially constructed shell. , 

“(4) The gelatine does not require a fuze or detonator of any kind. 

““(5) It is believed the shell which destroyed the 3.2-inch breech- 
loading gun broke from the shock of discharge, or admission of 
powder-gas, and thus detonated the gelatine.” 

In the summer of 1884 the Ordnance Board fired four cast-iron 
screw shells from an 8-inch muzzle-loading rifle, using forty pounds 
of powder in the gun, and from five to eight pounds of gelatine in 
the shells, at each discharge. The gun was mounted on a cradle, 
and directed at a target 383 feet distant. One of the shells burst 
at or near the muzzle with little comparative violence. The other 
three reached the target, penetrated about seven inches, and deto- 
nated from the shock. These trials led to the making of six steel 
shells, three of them being cast, and three forged. Analysis of the 
facts connected with these experiments shows — 

“(1) That the 3-inch shells designed for gunpowder charge, 
when loaded with Hill’s explosive gelatine, three months old, all 
cleared the gun without injuring it in the slightest. 

““(2) That the shells, having to be charged through the fuze- 
holes with the dynamite, were necessarily packed loosely, thus 
subjecting the charge to the powerful action of angular velocity. 

“(3) That in the trials made with the 3.2-inch gun, two Butler 
shells, charged with black gunpowder, broke up ‘at or near the 
muzzle ;’ while of the two Butler shells charged with Nobel’s gela- 
tine, or dynamite, one broke up ‘ator near the muzzle,’ and the 
other reached the target and exploded on impact. 

“(4) That in the trials made with the same 3.2-inch gun, using 
thin Hotchkiss shrapnel cases, charged with Nobel’s dynamite or 
gelatine, all cleared the gun in safety (one reaching the target after 
passing through two-inch boards) with the exception of one, which 
the board reported on as follows: ‘It either broke from the shock 
of discharge or admitted powder-gas.’ 

“(5) That a// the trials with the 8-inch shells charged with fresh 
Nobel’s dynamite or gelatine were successful, three of the shells 
detonating at the target, and one only exploding at or near the 
muzzle; that the gelatine used when the premature explosion took 
place was sixteen months on hand in this country after crossing the 
ocean, and therefore not such as was recommended by General Ab- 
bot, or contemplated by the board.” 

Major McKee’s conclusions are as follows: that the United 
States officers undertaking the investigation of this subject were ne- 
cessarily compelled to institute their inquiries de xovo. All foreign 
information was so meagre, so unsatisfactory, and so shrouded in 
mystery, in accordance, doubtless, with the policy of the European 
governments, that it was seen, after careful investigation, that all 
trustworthy knowledge would have to be gleaned by Americans 
through experience. In obtaining this experience, devices have 
been experimented with, invented by Mr. Snyder, who presented 
several plans; Mr. C. P. Winslow, with a nitro-glycerine shell, in 
which the glycerine and combined nitric and sulphuric acids are 
placed in separate glass vessels within the shells; Mr. Garrick, 
with a mortar and projectile for nitro-glycerine; Mr. D. P. Hill, 
with an 8-inch explosive gelatine shell; Mr. Stevens, with a double 
shell for high explosives; Mr. Graydon, with a shell containing the 
dynamite in capsules; Mr. Taylor, who brought his own gun, 
and attempted to use dynamite as a propulsive charge; and Mr. 
Smolianoff, experiments with whose gun were made as late as last 
October. 

In all these trials, Major McKee said, as to the practicability of 
using dynamite as a shell-explosive, that it was well understood by 
the officers undertaking them that the crude blasting compound of 
industry, which was the only available explosive attainable, was not 
the eventual product of chemistry which would satisfactorily answer 
this purpose. It was known that great improvements had been 
made in the dynamites of all kinds, especially in blasting dynamite, 
or gelatine of Nobel, and that these compounds presented in trans- 
portation by all modern conveyances, and in all mining and other 
industrial works, as much, if not greater, safety than the black war, 
sporting, and blasting gunpowders of commerce. With this status 
of dynamite apparent, it was seen that the time had arrived for 
military men in the United States to begin experiments with it as 


a shell-explosive, with some possibility of success. When it was 
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demonstrated that the freshiy prepared crude commercial dynamite 
might be fired in a shell from an 8-inch gun with a charge of forty 
pounds of black gunpowder, the only question that then remained 
was as to the stability and reliability of the compound through age. 
And when, after sixteen months’ storage, it appeared to be more 
sensitive to shock, the Ordnance Board recommended that no more 
experiments be made with it until it was further camphorated, or 
otherwise treated by competent chemists. And it was ascertained 
further, in these few and inexpensive tests, that the heat developed 
by the angular velocity was a more potent factor in detonating the 
dynamite than was the shock of discharge. It has been seen, also, 
that, since the comparatively recent discovery of nitro-glycerine, its 
development has been rapid in the protean forms of dynamite. In 
Europe experiments are being constantly conducted to perfect this 
agent, and doubtless they will succeed. Even now they claim in 
France and Germany to have perfected melinite and helphonite, — 
compounds probably of nitro-glycerine and some of the ethers. In 
Russia they also announce some new improvements that are not 
known here. But in the near future there is every probability that 
the problem will be solved in this country. 


ELECTRICAL SCIENCE. 
Electrical Testing-Laboratories in Paris and Vienna. 


THE Société Internationale des Electriciens has completed and 
opened a laboratory whose main purpose will, for the present, be 
the testing and calibrating of electrical apparatus. M. de Nevyville 
will be the director. The following measurements will be made: 
resistance, capacity, electro-motive force, constants of batteries, of 
cables and wires, insulation resistance, efficiency of dynamos (pro- 
visionally of continuous-current machines), and co-efficients of in- 
duction. When the means allow, purely scientific researches will 
be carried on. The laboratory is built on a modest scale, and 
seems to lack a few pieces of apparatus that will probably be sup- 
plied : for example, there is no provision for measuring mechanical 
work, —a measurement necessary in many cases for the tests of 
dynamos and motors. 

The laboratory in Vienna is an addition to the Technological 
Museum in that city. Herr Carl Schlenk will superintend the work, 
which will include very much the same kind of tests as are to be 
made in the Paris laboratory. 

The establishment of these two laboratories is important. The 
applications of electricity have rapidly advanced, and have assumed 
a permanent character. The questions in many cases are not, ‘Can 
electricity do this?’ but, ‘How cheaply can it be done?’ and this 
last question can only be answered by measurements. As compe- 
tition increases, and as that part of the public looking for invest- 
ment becomes less satisfied with the mere running of a machine, 
and demands accurate measurement of its performance, the neces- 
sity of some reliable means of comparing measuring-instruments 
becomes necessary. In England the Central Institution of London 
has undertaken the work ; in Austria, the Technological Museum at 
Vienna; in France, the International Society of Electricians. Our 
country has outstripped all others in the applications of electricity. 
Probably we will soon have some means of comparing electrical 
apparatus, and testing the value of the numerous appliances daily 
patented. Electrical progress has been retarded and discredited 
by worthless patents in which a great deal of money has ‘been in- 
vested and lost, while a simple test, taking little time and made at 
little expense, would have shown them valueless. 


DUJARDIN’S METHOD OF FORMING SECONDARY-BATTERY 
PLATES. — Several methods have been tried, and some are now 
commercially used, of obtaining a quick formation of ‘active ma- 
terial’ — peroxide of lead and spongy lead — for secondary-battery 
plates. The Planté process of reversing the current is employed 
by some makers, while others deposit the peroxide and lead on 
support plates from an alkaline solution of litharge, as in the Mou- 
tard batteries. Dujardin’s process of obtaining a deposit is as fol- 
lows: the lead plates are put into a solution of sulphuric acid and 
sodium nitrate in water (10 of water, 2 of sulphuric acid, 1 of sodi- 
um or potassium nitrate), and a current is sent through the cell. 
By the passage of the current, nitrate of lead is formed, the lead 
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being dissolved from the positive plate; and this is changed into 
sulphate of lead, and afterwards by the current ino peroxide of 
lead. Ina few hours the plate is covered with a layer of crystal- 
line peroxide of lead. During the formation, air is forced through 
the cell, or the plates are lifted from the liquid at intervals. In the 
absence of data as to the performance of plates formed in this way, 
it is impossible to compare them with the ordinary ‘grid’ plates, 
pasted with red lead by the Faure process. The disadvantages of 
this last form have been pointed out in a previous number. The 
type of cell under which that of M. Dujardin comes — the ‘ Planté ’ 
form — generally offers the advantage of quicker discharge rate, 
and freedom from ‘ buckling,’ as against the greater storage-capa- 
city of the Faure type. How far M. Dujardin has remedied the 
difficulties of the type outside of the time necessary for formation, 
remains to be seen. 


DISCUSSION OF ALTERNATING-CURRENT TRANSFORMERS. — 
The papers of Messrs. Kapp and Mackenzie before the English 
Society of Telegraph Engineers and Electricians have excited a 
great deal of interest and discussion on the subject of alternating 
currents. A number of people, many of them directly interested in 
electric lighting, have spoken on the matter. The majority of the 
speakers seemed in favor of the system, although it was attacked 
by Messrs. Gordon and Crompton, who prefer using storage-bat- 
teries for distribution. Arguments in favor of the alternating-cur- 
rent system were drawn from the experience of the Westinghouse 
Company in the States, that would be more weighty on this side of 
the ocean, if they were known to have been carefully verified. Some 
results of tests of the efficiency of transformers were given by Pro- 
fessor Ayrton, — the method of testing having been borrowed from 
our side of the water, — and values of 96 per cent were obtained 
under the most favorable conditions. As has been pointed out, 
however, in a former number of this journal, the transformers only 
work at the maximum efficiency for a short time during the day, so 
that the average efficiency will not probably be above 8o per cent. 
Various speakers favored different systems of distribution, but 
there were very few who had no experience to give; and the dis- 
cussion was an interesting and instructive one. 


BOOK-REVIEWS. 


Transactions of the Assoctation of American Physicians. Sec- 
ond session, held at Washington, D.C., June 2 and 3, 1887. 
Philadelphia, Assoc. Amer. Phys. 


THE Transactions of the Association of American Physicians at 
their second annual meeting in Washington has been published. 
This association is without doubt the most representative body of 
the medical profession of the United States, having on its roll of 
membership the most prominent physicians of the country. The 
papers which are contained in this volume are of a very high order, 
and the discussions are exceedingly pointed and valuable. 

The treatment of consumption by Bergeon’s method, that is, by 
gaseous enemata, was the subject of three of the seventeen papers, 
the authors being Edward T. Bruen, M.D.; F. C. Shattuck, M.D., 
and Henry Jackson, M.D.; and William Pepper, M.D., LL.D., and 
J. P. C. Griffith, M.D. 

Dr. Bruen sums up his views in these words: “I incline to think 
that suitable climatic environment is an all-important adjunct to 
the proper settlement of the value of Bergeon’s treatment. But it 
is certainly an important addition to our therapeutic equipment to 
have an agent capable of influencing very markedly bronchial 
catarrh in so many cases, especially the ‘stay-at-homes.’ In a 
word, Bergeon’s method, so far as I have used it, is chiefly valuable 
in those cases of pulmonary disease attended with bronchial catarrh. 
But I fear the trouble and detail necessary to its successful use will 
prevent many from employing the method, and I can easily see that 
the limitation of the power of Bergeon’s method will cause it often 
to be set aside for other plans of treatment.” 

Drs. Shattuck and Jackson say, ‘‘ This method is in no sense a 
specific for phthisis. 1f useful, it is only as auxiliary to older and 
generally accepted methods. The only benefit which we saw in 
our cases that can fairly be attributed to the enemata was diminu- 
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tion in the amount of the expectoration. The good effects which 
have unquestionably followed the treatment on this side of the 
water, as well as in France, are perhaps largely attributable to the 
stimulus afforded by a novel method of treatment, which is of such 
a nature that the patient cannot but feel that not only something, 
but much, is being done for him.” 

Drs. Pepper and Griffith conclude as follows : ‘‘ Our conclusions, 
so far as they can be formulated in a preliminary report of com- 
paratively few cases, are, that the treatment of phthisis by gaseous 
enemata has had very undue value attributed to it; that it is sel- 
dom of any real benefit, but that it may prove serviceable in occa- 
sional cases.” 

Dr. Henry Hun presented a paper on sewer-gas poisoning, 
with a history of twenty-nine cases. He concludes that it is prob- 
able that the following conditions may result from poisoning by 
sewer-gas: I. Vomiting and purging, either separately or com- 
bined; 2. A form of nephritis; 3. General debility, in some cases 
of which the heart is especially involved ; 4. Fever, which is fre- 
quently accompanied by chills; 5. Sore throat, which is frequently 
of a diphtheritic character; 6. Neuralgia; 7. Perhaps also myelitis 
of the anterior horns; 8. Zymotic diseases, such as typhoid-fever, 
pneumonia, diphtheria, cholera, dysentery, cerebro-spinal menin- 
gitis, erysipelas, and scarlet-fever (in these cases, undoubtedly, the 
sewer-gas merely acts as a vehicle for the specific germs); 9. A 
condition of asphyxia, which in its severe form is characterized by 
coma, convulsions, and collapse; 10. Puerperal fever ; 11. Abscesses ; 
12. Lymphadenitis ; 13. Acute aural catarrh (?). 

The only other paper read at the meeting, which was of general 
interest, was one on methods of research in medical literature, by 
John S. Billings, M.D., U.S.A. This paper contains a good deal 
of excellent advice to physicians who desire to read up on any par- 
ticular subject for the preparation of articles for publication or 
presentation to medical societies. Dr. Billings thinks that one of 
the most useful pieces of work which could now be undertaken for 
the benefit of medical writers and investigators would be the prep- 
aration of a dictionary of critical bibliography of medical bibliog- 
raphy, in which should be indicated for each subject, in alphabet- 
ical order, a reference to where the best bibliography relating to 
that subject can be found. This could only be well done by a 
co-operation of a number of writers, each taking a special field. 
This useful paper of Dr. Billings closes with a list of forty of the 
most useful reference-books, commencing with Albertus Haller’s 
‘Bibliotheca Botanica’ (1751), and ending with Richard Neale’s 
‘First Appendix to the Medical Digest’ (1886). 

The other papers which were presented to the association were 
purely medical, and of little general interest. 


Sewage Treatment, Purification and Utilization. A Practical 
Manual for the Use of Corporations, Local Boards, Medical 
Officers of Health, Inspectors of Nuzsances, Chemists, Manu- 
facturers, Riparian Owners, Engineers, and Rate-Payers. By 
J. W. SLATER, F.E.S. New York, Van Nostrand. 8°. 


THIS octavo of 271 pages is one of the Specialists’ Series, of 
which a number of treatises have already been issued, and of which 
several more are now in preparation. The title of the book before 
us is, we think, a little misleading. The reader expects from such 
a comprehensive title a good deal more than he actually finds when 
he reads the book. Still, the subjects which the author treats are 
handled in a very interesting and decidedly original manner, and, 
when the book has been read through, the reader is surprised that 
so much has been put into so small a space. Its perusal impresses 
one with the idea that Mr. Slater is a practical man, and that he 
writes of that which he knows from personal experience and obser-~ 
vation, and not from a closet study of the books of others. 

In his preface he refers to the unsettled state of the sewage ques- 
tion. Freezing and heating, concentration and dilution, electrization 
and magnetizing, the addition of oxidizers and deoxidizers, of fer- 
ments and preventives of fermentation recommended, if not actually 
tried, show the want of any distinct and generally recognized prin- 
ciple. This is still more forcibly illustrated by the fact that since 
1846 there have been no less than 454 patents issued for the chem- 
ical treatment of sewage. In the space at our disposal it will be 
impossible to follow the author in detail; but there are some points 
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which he brings out more clearly than any other writer with whose 
works we are familiar, and to those we desire to call attention. 

In speaking of the London system, he pronounces it a failure. 
This system he calls Bazalgettism, from the distinguished engineer 
who has applied it to London. _ Its essential principle is to discharge 
either directly into an arm of the sea, or into a tidal river, at the 
time of ebb-tide. Sewage matters discharged into the river at 
Barking and Crossness are not pushed out to sea by the combined 
action of the ebbing tide and current, as was expected, but mingle 
with the water, and work their way back to points far above the 
outfalls, thus effecting that pollution which the intercepting sewers 
and the costly channels running parallel to the river were to have 
averted. Mr. Slater summarizes the matter as follows : ‘‘ The Bazal- 
gette process, as applied to London, is a total failure. It involves 
the utter waste of all the manurial matters in the sewage, it aids in 
silting up the bed of the Thames, it occasions a nuisance much 
complained of by the inhabitants of the country below the outfalls 
on both banks, its cost is exceedingly serious, and it does not even 
guarantee to the inhabitants of London an unpolluted river.” It 
would be hard to conceive of a more vigorous and thorough con- 
demnation than this which Mr. Slater applies to the sewerage system 
of London, and he is equally emphatic in reference to the proposed 
extension of the system to Thames Haven at an expense of $20,- 
000,000. 

The disposal of sewage by irrigation meets with no better 
treatment at his hands. He asks, “ Does irrigation effect its object 
without occasioning annoyance or injury to the inhabitants of the 
district?’ He has never failed to detect an unpleasant odor when 
passing near an irrigation-field in warm, still weather. At Genne- 
villiers, near Paris, the odor on calm, autumnal evenings may, with- 
out exaggeration, be described as abominable. Mr. Slater also 
believes that irrigation-fields may produce actual disease in their 
neighborhood, although he acknowledges that the evidence is some- 
what conflicting. Irrigation does not remove germs, and it en- 
courages flies, which act as carriers of these germs, it may be of 
cholera or typhoid-fever. On this danger from flies the author is very 
emphatic. He says that some of these insects that have become 
saturated with putrescent matter, or actual disease-germs, enter 
our houses and crawl over articles of food. Others settle upon our 
persons, and inflict malignant wounds. Fatal illness has not un- 
frequently been traced to the bite of flies which feed on sewage or 
carrion. These flies being now recognized as among the greatest 
agents for carrying putrid poisons and disease-germs to the healthy, 
it is important that all places where they can increase and multiply, 
and all matters upon which they may feed, should be made offen- 
sive to them or destroyed, as the case may admit. 

These opinions are sustained by the experiments of Dr. Maddox, 
published in the Journal of the Royal Microscopical Soctety, by 
which it was demonstrated that the cholera bacillus can pass in a 
living state through the digestive organs of flies, and also by the 
experiment of Dr. Grassi, who showed that when segments of the 
tape-worm ( Zaezza solzum) were placed in water, some of the eggs 
remained suspended therein, and that in the intestines and excre- 
ment of flies that drank of the fluid the eggs were subsequently 
found. Observations made by other experimenters are also con- 
firmatory of the fact that insects act as carriers of germs and ova 
of parasites. Mr. Slater believes, too, that sewage-grass is very 
inferior to normal herbage, and quotes experiments made by Mr. 
Smee, and published by him in a work entitled ‘ Milk in Health 
and Disease,’ by which it was proven that milk from cows fed on 
irrigation-grass became sour and underwent putrefaction much soon- 
er than that from cows fed on grass from an ordinary meadow. 

In concluding the discussion of irrigation, the author says that 
irrigation, though an excellent method of disposing of, and at the 
same time utilizing sewage, when suitable land is available, where 
the climate is warm, and the rainfall scanty or intermittent, is 
not applicable where these conditions are absent. Any attempt to 
represent it as the only means of dealing with the sewage difficulty, 
and to force it upon reluctant communities, is a grave error; in 
fact, a crime, the motives for which are in most cases hard to trace. 
The methods of sewage-disposal by filtration, precipitation, de- 
struction, distillation, and freezing, are described, and their advan- 
tages and disadvantages pointed out. 
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The author, in concluding his treatise, devotes more than sixty 
pages to giving an abstract of the specifications of the 454 patents for 
the chemical treatment of sewage, occasionally adding a note point- 
ing out what he considers to be their defects. 


Letters of David Ricardo to Thomas Robert Malthus. 
JAMES BONAR. Oxford, Clarendon Pr. 8°. $2.75. 
. THE letters in this collection were written between 1810 and 
1823, the last of the series being dated only a few days before the 
writer’s death. They are only in a minor degree personal, being 
mainly devoted to discussing the many questions in political 
economy on which Ricardo and Malthus disagreed. Unfortunately, 
the letters that Malthus wrote to Ricardo have never been found ; 
so that we have only one side of the discussion, which is a draw- 
back both to the interest and to the instructiveness of the corre- 
spondence. It is true that Ricardo often states his opponent's 
arguments; but such statements cannot supply the place of Mal- 
thus’ own words. However, the letters will be very interesting to 
students of economics, illustrating as they do the views of two of 
the principal founders of the science. The men were personal 
friends, and were often in each other's company; but on economic 
themes they differed widely. They agreed in the main on the sub- 
jects of rent and population; but they disagreed on many matters 
of detail and on some of prime importance. Thus, they differed 
widely as to the definition of value, and as to the influence of sup- 
ply and demand on the one hand, and of cost of production on the 
other, in determining value. They also differed as to the real 
nature of political economy; Malthus holding that it is an inquiry 
into the nature and causes of wealth, while Ricardo would confine 
it to the subject of distribution only (p. 175). 

The two leading faults in Ricardo’s published works appear with 
equal plainness in these letters. The first of these is his habit of 
fixing on one or two economic laws or forces, and tracing out their 
results without regard to the minor influences which often modify 
their action. He seems to have been aware himself of this ten- 
dency in his thinking; for he remarks in one of his letters that one 
of the chief causes of the differences between himself and Malthus 
was that he looked only to the larger and more permanent causes, 
while his opponent was always thinking of the minor ones. On 
this point, as on some others, it would have been well if the two 
friends had been content to learn from each other. The other de- 
fect in Ricardo’s theories to which we have alluded is his constant 
assumption that wages are always at the starvation point, so 
that the slightest increase in the cost of living will necessitate a 
rise of wages in order that the supply of labor may be kept 
up. Thus, he argues that a tax on breadstuffs would lead to a rise 
in wages, and consequent fall in profits; whereas it might only re- 
sult in reducing the standard of living among the laborers, so that 
the whole burden would fall upon them. 

The friendship between the two correspondents, notwithstanding 
their difference of opinion, was of the warmest character, as is 
proved by many passages in these letters, and also by a remark 
made by Malthus after Ricardo’s death, and quoted at the end of 
this volume. He said, “I never loved anybody out of my own 
family so much. Our interchange of opinions was so unreserved, 
and the object after which we were both inquiring was so entirely 
the truth and nothing else, that I cannot but think we sooner or 
later must have agreed.” We should add, that the book is well 
edited, and that it contains much information, both in the text and 
in the notes, about Ricardo and Malthus themselves, and also about 
other political economists who lived in their time, so that it has a 
biographical as well as a scientific interest. 


Lectures on Electréctty. By GEORGE FORBES. London and 
New York, Longmans, Green, & Co. $1.50. 

A NUMBER of popular works on electricity have been published in 
the last few years. Some are clearly written, some are interesting, 
very feware calculated to give correct ideas of the broad principles 
of the science of electricity. 

There are six lectures in Professor Forbes’s book, “intended for 
an intelligent audience, ignorant of electrical science, but anxious to 
obtain sufficient knowledge of the subject to be able to follow the 
progress now being made in the science.” For its purpose the book 
is admirable. The simpler phenomena— if we may consider any 
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phenomenon as simple —are clearly explained, and illustrated by 
experiments, sometimes new, always well arranged. 

Lectures of this kind should have two objects, — to describe the 
phenomena, and state and explain the laws governing the science 
as fully as possible; and to give the audience an interest in the 
subject, and a curiosity that will lead to a further study of it. They 
should give an impulse toward thought, with some material for 
thinking on. So viewed, Professor Forbes has succeeded. 

The first five lectures—on potential, electric currents, mag- 
netism, electro-magnetism, and electro-magnetic induction — are 
extremely satisfactory: the last, on dynamo-electric machinery, 
would have been better omitted. It does not logically continue 
what has come before, nor is it, even considered apart from the 
other lectures, in any way as satisfactory as they are. 

Taken as a whole, however, the lectures are to be commended 
for the clearness of exposition, accuracy of statement, and the very 
interesting way in which they are written. 


NOTES AND NEWS. 


A Cyprus Exploration Fund has been formed in London, the 
object of which will be to carry on archeological researches sim- 
ilar to those of the Palestine Exploration Fund. The committee of 
this fund have applied to the high commissioner of Cyprus for per- 
mission to excavate in the island. This application was supported 
by a special resolution addressed to the secretary of state for the 
Colonies by the trustees of the British Museum. Permission has 
now been obtained in respect of one site, the village of Kouklia, 
which stands on the site of the ancient Paphos; and operations 
have begun there, on a large scale, which promise to yield results 
of exceptional interest, the special object in view being the great 
temple of Venus. The work is being carried out by students of 
the British School at Athens, under the supervision of the director, 
Mr. Ernest Gardner, whose services, and a contribution of £150, 
were placed at the disposal of the Cyprus Exploration Fund by the 
managing committee of the school. The same sum has been con- 
tributed respectively by the University of Cambridge (from the 
Worts Travelling Fund), the University of Oxford, and the Society 
for the Promotion of Hellenic Studies. Individual subscriptions 
amounting to upwards of £600 have been received. 


— George S. Mackenzie, secretary of the Emin Pacha Relief 
Committee, publishes the following news, which was sent by mail 
from Zanzibar : “It is reported in the Bazaar here that Tippo-Tip, 
after some delay, has sent a number of his men to Mr. Stanley’s 
camp on the Aruvimi.” This news, which is published with some 
reserve, is very gratifying, as it shows the desire of Tippo-Tip to 
carry out the engagements he entered into with Stanley. The ar- 
rival of Tippo’s party would enable Major Barttelot to despatch 
without delay the ammunition and reserve stores from the camp 
of Yambuga, at the mouth of the Aruvimi, to Wadelai. Although 
Stanley’s progress was evidently not as rapid as was assumed in 
the plan, it is not necessary to entertain serious apprehensions as 
to the safety of his expedition. When it was stated that news of 
Stanley would probably reach us early in March, it was assumed 
that the steamers of the Kongo Association would visit the stations 
at Aruvimi and Stanley Falls. The steamer ‘Stanley’ was to be 
despatched to these places under the command of Captain van der 
Velde. Unfortunately this able officer died at Leopoldville a few 
weeks ago, his death being announced in the latest issue of the 
Mouvement Géographigue. He explored the lower Obangi and its 
tributaries, the Itimbiri, and made an unsuccessful attempt to reach 
the Welle, starting near the most northern point of the great bend 
of the Kongo. His death has delayed the expedition to Stanley 
Falls, and for this reason it is assumed that the first news of Stan- 
ley will reach us vza Zanzibar. As, however, communication be- 
tween the Mvutan Nsige and the coast is very irregular, it is hard 
to tell when definite and reliable news will reach us. 


— On Feb. 17 the first memorial erected to a public man in the 
Brighton Museum was unveiled there in the shape of a marble 
medallion portrait of the late distinguished scientist, Dr. Thomas 
Davidson, the first chairman of the museum committee, and whose 
lifelong study of brachiopoda won for him a foremost name in the 
ranks of paleontologists. 
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ILITAP AN TING) TO) Ass, IID I|IKOINR. 
The Snow-Snake and the r-Sound. 

THE evidence on the Southern use of the snow-snake is certainly 
not what was expected, and, with my experience of Indian tra- 
ditions, is not satisfactory. Passing by this, I will mention two 
things noticed while on the reservation to-day. Many Seneca snow- 
snakes are now made there, and these differ from the Onondaga in 
being flat on the opposite surfaces, with the edges slightly rounded, 
A good crust being lacking, an enterprising Indian had made a 
gutter in the snow by the roadside, about fifty rods long, and was 
getting a little money by its use from a number of boys. 

I looked up the name carefully. It had been written for me, as 
before stated, and I had somewhat hastily asked several its name 
when last there, without noticing any discrepancy. Now, it ap- 
peared that Mr. Hewitt was partially right ; but every man, woman, 
and child gave it as £a-when-tah, or ka-wen-tah, changing the 
supposed 7 into 2 uniformly, and sometimes hardening the & into 
g. AsI paid special attention to the second syllable, my own or- 
thography stands corrected in this case, and that of Mr. Hewitt 
also. Ialso corrected one other word in which I made a similar 
error in some casual work. 

In testing the version of the Lord’s Prayer given me, a second 
time, the question is not so clear. I am not in the least troubled 
with oZoszs, and had used reasonable care, but without regard to 
the objection now made. The first three instances in which I then 
retained the letter may be called doubtful. I went over them again 
with my old friend Albert Cusick, and although the letter seemed 
there as the words were read, —and perhaps ordinary speech is 
the true test, — yet the sound almost disappeared when each sylla- 
ble was taken by itself. In the fourth, where a clause was para- 
phrased rather than translated, there is less room for uncertainty. 
The sound is fuller, and is not readily dispensed with. But for its 
rarity elsewhere, I certainly should retain it there. 

The last test I used was with the numerals given by Schoolcraft 
in his Onondaga vocabulary. He credits some words in it to the 
Mohawk. Ido not remember that he does these, but they are not 
of the Onondaga language. In the first ten Onondaga numerals, ~ 
does not occur. 

It is evident, of course, that Zeisberger incorporated many Mo- 
hawk words in his Onondaga lexicon, and his early study of that 
tongue perhaps sufficiently accounts for this; but how he could 
have spent the time he did at Onondaga, for the sole purpose of 
studying the language, and yet used this letter so much, and even 
in proper names, without its partial use by the central nation, is 
not easily understood. 

One of the eminent authorities cited for the early disuse of the 
letter seems merely to quote from another, but some historical 
facts may have been overlooked. The Jesuit missions at Onondaga 
were abandoned late in the seventeenth century, though the mis- 
sionaries sometimes came there very early in the eighteenth. In 
preparing a list of historic Onondagas, I took notice of a half-cen- 
tury of this ost-/Jesuzt period. From 1725 to 1775.1 found the 
names of fifty-seven Onondagas, and twenty-three of these con- 
tained the letter 7. Zeyawarunte, an Onondaga sachem, was 
speaker in 1775, as he had been long before. The year previous, 
the Onondaga sachems had a private audience with the new Indian 
agent, Col. Guy Johnson, and some of their distinguished men were 
presented to him. In the names of four out of the eight mentioned, 
is found the nominally obsolete letter. Here I leave the question. 


W. M. BEAUCHAMP. 
Baldwinsville, N.Y., March 8. 


Needed— An Improved Means of attaching Microscopical 
Objectives. 

THE recent interesting discussion in Sczence regarding the defects 
of existing microscopes ought to lead to practical results. While 
the subject is under consideration, every detail ought to be passed 
under review, or rather studied de novo, accepting no legacies of 
the past, no matter how useful they may have been in their day, 
provided we can find better devices. One very important thing to. 
be considered is the means whereby objectives are to be attached 
to the tube of the microscope. Obviously, what we need for this, 
purpose is a device so simple it can be easily manufactured and 
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used, — one that is durable, and not liable to get out of order; 
which will fix the objective firmly in position, and yet will permit it 
to be attached or removed with the least possible expenditure of 
time and energy. It must be admitted that the screw meets all 
these requirements except in the important matter of attaching and 
removing the objective. The screw is not an expeditious mode of 
attachment, although it may be improved by lessening the number 
of the threads so that only one or two turns of the objective tube 
would be needed in order to bring it to position. Most objects 
require to be studied under different amplifications, and the time 
spent in changing from one to another is a real loss. Most work- 
ing microscopists will begrudge every second spent in changing, 
not only because their time is valuable, but also because an object 
may thus be lost, at least for a time, especially if it is a moving 
object. If it is possible, objectives should be attachable and 
removable without having to draw back the tube of the microscope 
or disturb the object. This is accomplished by the revolving nose- 
piece, but under the disadvantage of being somewhat bulky ; also it 
answers for only two or three powers, and leaves the unused ob- 
jectives exposed to the dust. The Facility nose-piece, the Zent- 
mayer cut-away nose-piece, etc., show that objectives can be at- 
tached more quickly than by the ordinary screw; yet, like the 
screw, these devices require drawing back the tube in order to be 
attached. It will be a great gain if some way can be devised 
whereby each objective can be easily and instantly slid into place 
from the side, the new objective pushing out the one in former 
use as it is itself pushed in. This would probably involve a square 
or rectangular plate fixed to the top of the objective, sliding in ways 
fixed to the instrument tube, or some other equivalent arrange- 
ment. It is not, however, my present purpose to discuss the ways 
and means for gaining the important end of attaching the objec- 
tive by some more speedy device than the screw, only to call 
attention to the subject. If no device superior to the screw can 
be found, by all means, let the fittest survive. On the other 
hand, it is neither mechanical, nor in the end economical, to let 
the screw, because it is already in the field, stand in the way of 
a better device. At the present time both microscopists and manu- 
facturers are agreed on the society screw, and those who prefer 
nose-pieces have to go to the expense of providing adapters. It 
will be no more than fair to change the programme. Suppose we 
agree on some standard form and size of nose-piece, and let those 
who prefer screws provide the adapters. 

By having the nose-piece attached directly to the objective tube, 
we would do away with screws entirely, also all need of adapters 
except to tubes already provided with screws. 

It may be objected that there are so many possible ways of at- 
taching objectives, that there is no probability of coming to an 
‘agreement upon a single standard size and form of attachment 
whereby the objectives of all makers could be used on every 
microscope, as they are under the present arrangement of the 
society screw. 

In reply it may be said that we cannot know this until after the 
attempt has been made. If American microscopists take con- 
certed action for making their needs known, it must result in a 
great many suggestions as to the proper mechanical devices for 
securing the desired ends. The resources of mechanicians were 
not exhausted when the screw was invented. I believe it is only a 
question of time when the ordinary screw will be replaced by some 
more expeditious device, perhaps by some form of sliding collar, or, 
if the term be preferred, by the American nose-piece. 


G. H. STONE. 
Colorado Springs, Col., March 16, 


Is the Rainfall increasing on the Plains ? 


IN your issue of March 2, I observe the statement attributed to 
the chief signal officer, corroborating “the prevalent opinion that 
the rainfall in the West is increasing,” while Mr. Henry Gannett 
“ dismisses this popular idea as baseless.” My own opinion is de- 
cidedly in favor of the affirmative of this question. My personal 
observations for twenty years at this point indicate the existence of 
a rainfall cycle of about seven years in duration, each septennial 
period including two or more consecutive years of precipitation 
above the average, and a similar series of years with precipitation 
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below the average. A seven-year cycle is also illustrated in the 
Fort Leavenworth rainfall, whose records cover double the period 
of my own observations at Lawrence. Recognizing the existence 
of this cycle, it will require a minimum series of fourteen years of 
records to warrant a division of the period into two equal parts for 
the purpose of determining the question of an increase of rainfall. 
I would therefore eliminate from Mr. Gannett’s list all but nine of 
the twenty-six stations. At these stations the aggregate increase 
of precipitation in the second half of the periods of observation is 
109 inches, which gives an average annual increase of 1.28 inches 
for the nine stations. This is certainly a decided increase, although 
the average period of observation is only nineteen years. 

But the length of the period of observation at Fort Leavenworth 
is thirty-nine (instead of twenty-eight, as given in Mr. Gannett’s 
table), — from 1836 to 1874. A study of this series of observation 
is of great interest, since it is the largest series in our possession, 
and especially since its division into two equal parts throws the first 
half entirely into the period preceding the settlement of Kansas, while 
the second half is placed entirely within the period of settlement of 
this great Commonwealth. The total precipitation in the first half of 
this period (ending June 30, 1855) was 592.84 inches, giving an annual 
average of 30.40 inches, while in the second half (ending Dec. 31, 
1874) it was 696.29 inches, giving an annual average of 35.70 inches. 
This shows a total increase of 103.45 inches, or an average annual 
increase of 5.30 inches, This is assuredly a change worthy of 
notice, involving an increased precipitation of more than seventeen 
per cent. 

My figures concerning the Fort Leavenworth rainfall are derived 
from a transcript of the records furnished by Prof. Joseph Henry 
of the Smithsonian Institution, and published in the ‘ Annual Re- 
port of the Kansas Board of Agriculture for the Year 1874.’ In 
this transcript there are no records for 19 of the 468 months of the 
39 years. Five of these blanks occur in the first half of the period, 
and have been filled by inserting the average precipitation for the 
months in question. Twelve of the blanks occur in the second half 
of the period, and have been filled by inserting the actual rainfall 
for those months at Lawrence, Manhattan, and Fort Riley, all of 
which stations are within about one hundred miles of Fort Leaven- 
worth, and have a smaller rainfall than that of Fort Leavenworth. 

The following diagram is appended as exhibiting more clearly this 
periodicity according to my observations at Lawrence : — 
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ANNUAL RAINFALL AT LAWRENCE, KAN., 1868-87. 


A similar platting of the Fort Leavenworth rainfall exhibits six 
periods of excessive precipitation, separated by intervals of seven 
years, and alternating with periods of deficient precipitation, in the 
same manner as in the above diagram of the Lawrence rainfall. 

F. H. SNow, 


Lawrence, Kan., March 13. 


Bacteriology in our Medical Schools. 

IN connection with the subject of bacteriology in the schools, it 
should be stated that Johns Hopkins University, though it has not 
yet established a medical course, has organized a pathological in- 
stitute. In this institute the subject of bacteriology is thoroughly 
taught in the most approved manner by a competent board of in- 


structors, H. W.Conn. 
Middletown, Conn., March 21. 
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N. D. C. HODGES, 
44 Lafayette Place, 
New York. 


BOOK-NOTES. 


— The Philadelphia Social Science Asso- 
ciation will shortly publish a monograph ‘by 
Prof. E. J. James, of the University of Penn- 
sylvania, entitled ‘ Chairs of Pedagogics in 
our Colleges and Universities.’ 


— In the article entitled ‘ Where Shall We 
Spend Our Summer?’ which Gen. A. W. 
Greely, chief signal officer, will contribute 
to the April. Scrvzéser’s, he shows (as far as 
one can predict from the series of observa- 
tions made by the Signal Service of the Army 
for many years) which will be the three hot- 
test days of the coming summer, east of the 
Mississippi River. 

-- Messrs. Lee & Shepard, Boston, will 
soon publish the following books: ‘Chips 
froma Teacher’s Workshop; or, Educational 
Topics of the Day,’ by L. R. Klemm, Ph.D.; 
and a new edition of ‘ Pre-Glacial Man and 
the Aryan Race,’ which was first issued a 
few weeks ago, by Lorenzo Burge. 

—The D. Lothrop Company announces 
the preparation and speedy publication of a 
series of graphic historical narrations by 
popular authors, telling the story of the 
States of the American Union from their 
earliest beginnings to the present day. ‘The 
Story of the States’ will be issued under the 
editorial supervision of Elbridge S. Brooks. 
Each volume will be fully illustrated with 
designs by L. J. Bridgman. The initial vol- 
umes will appear in the spring of 1888. New 
York, Ohio, and Louisiana are now nearly 
ready. The volumes already arranged are, 
‘The Story of California,’ by Noah Brooks ; 
‘The Story of Massachusetts,’ by Edward 
Everett Hale; ‘The Story of Virginia,’ by 
Marion Harland ; ‘ The Story of Louisiana,’ 
by Maurice Thompson; ‘The Story of New 
York,’ by Elbridge S. Brooks; ‘The Story 
of Ohio,’ by Alexander Black; ‘The Story 
of Missouri, by Jessie Benton Fremont ; 
“The Story of Vermont,’ by John Heaton; 
‘The Story of Texas,’ by E. S. Nadal; ‘ The 
Story of Maryland,’ by John R. Coryell; ‘ The 
Story of Colorado,’ by Charles M. Skinner ; 
“The Story of Kentucky,’ by Emma M. Con- 
nelly ; ‘The Story of the District of Colum- 
bia,’ by Edmund Alton; ‘The Story of 
Maine,’ by Almon Gunnison ; ‘ The Story of 
Pennsylvania,’ by Olive Risley Seward ; ‘ The 
Story of Connecticut,’ by Sidney Luska. 


— Mr. Kennan’s Siberian papers, illustrated 
by Mr. G. A. Frost, who accompanied Mr. 
Kennan on his trip through Asiatic Russia, 
will begin in the May Century. Their ap- 
pearance has been deferred on account of 
the author’s desire to group in preliminary 
papers — the last of which will be in the 
April Century — an account of the conditions 
and events in Russia directly related to the 
exile system. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently practical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) ro cts. each; No, 7 now ready ; 
anewnumber on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


Amusements of New York. 


YCEUM THEATRE. i 
DANIEL FROHMAN...........-... - Manager, 
Cor. 4th Avenue and 23d St. 


Wali. \WaUle 18, 


A New Play by D. Bevasco and H. C. Dr Mitte. 
Preceded byzterleiieatat- Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


PVIABISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 


By Henry Arthur Jones, author of ‘* The Silver Kiag, 
&e. 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr. HENRY E. ABBEY 
MARCH 23, 


MON HY - 
MON HY - 


Evenings, at 8:15. Matinée Saturday at 2:15. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. 

BROADWAY, 41ST-ST., AND 7TH-AV. 
Manager eon -cnon ee . Mr. FRANK W. SANGER, 
Acknowledged by the 
ENTIRE PRESS 
THE HANDSOMEST THEATRE IN THE CITY. 
Practically Fire- proof, Thoroughly Comfortable, 
Perfectly Ventilated, Best Constructed, and 
SAFEST THEATRE IN THE WORLD. 
EVERY EVENING and SATURDAY MATINEE. 


FANNY DAVENPORT. 
IN VICTORIEN SARDOU’S MASTERPIECE, 


LA TOSCA. 


BOX OFFICE OPEN FROM o A.M. to 10 P.M. 
Boxes, $12, $10, $8. Orchestra stalls, $1.50. 
Orchestra circle, $1.50 and $1. Balcony, $1.50 and $r. 
Gallery, 50 and 35 cents. Admission, 50 cents. 


CADEMY.............. GILMORE & TOMKINS, 
CADEMY................ Proprietors and Managers. 
MARCH 21, 


Bandmann, “‘ Jekyll and Hyde.” 


25) 50, 75C-, $1.00. 


DALY'S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 

EVERY EVENING at 8:15. MATINEES begin at 2. 
EVERY NIGHT at 8:15, production of Shakspeare’s 

comedy in five acts, ‘Midsummer Night’s Dream, by 

AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


GTANDARD THEATRE. Broadway and 33d st. 
97TH TIME. LAST WEEK. 
STEELE MACKAYE IN 


PAUL KAUVAR. 


*.*Thursday, March 29, 100th and souvenir night. 


DOCKSTADER'S THEATRE. 
Dockstader, Shepard & Graus, Proprietors. 
FOURTH WEEK. 
Crowded Houses. A Success. Without Doubt. 


CORINNE IN ARCADIA. 


Reserved Seats, 25, 50, 75, $1. 
EVENINGS, 8:15 Matinee WED. AND SAT. AT 2. 
*,* In preparation, MONTE CRISTO, JR. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to rz. Sunday, 1 to zr. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 


SCIENCE: 


mi ao J 
aE BEE AUANE = 


UNEQUALLED for CEMENTING @—S 
wood, a china, paper, leather, &c. Always bra, 


ready for use. Pronounced strongest glue known. 
IS MADE BY THEYAWARRED, Two | ce 
: oer eae Mase Roe 
ussiaCement Co, ,sampie zvchtamps SF 


These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Depart- 
ment Buildings, by the Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano Co., and by 
thousands of first-class manufacturers and mechan- 
ics throughout the world, for all kinds of fine work. 
Pronounced STRONGEST ADHESIVE KNOWN. 
Sold in tin cans for mechanics and amateurs, and 
in bottles for family use. The total quantity sold 
between Jan., 1880, and Jan., 1885, in all parts of the 
world amounted to over 32 MILLION BOTTLES. Be 
sure and get the genwine LePage’s made only by 
RUSSIA CEMENT CO. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
Af ettes should use only our 

STRAIGHT CUT, put up 
in satin packets and boxes of 
’ TOs. 20s. 50s. and 100s. 
14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CO): 


REATAMERICAN TO L ADIES. 
ale Greatest mducements ever of- 
fered. Now’s your time to get 
By. Warten ape orders for our celebrated 
nee | eas and Coffees, and secure 
Gompany. See ralGatiiandior ieee 
Rose China Tea Set, Dinner Set, 
Gola 1a vd. Loss Rose Hones Set, Watch, ‘Brass L: amp, 
or Webster's Done For full particulars address 
THE GREAT AMERICAN T cO., 
P. O. Box 289. 81 and 83 Vesey St., New York, 


W. H, WALMSLEY & CO. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila. 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 


SPRING AND SUMMER 


DRESS GOODS. 
JAMES McGREERY & CO. 


are now offering the following 
lines of Dress Goods: 

Check and Striped Cheviots 44- 
inch, 75c.; 54-inch, 85ec. and 
$1.00; worth $1.00 and $1.25 

The above are remarkable value. 


BY will receive careful and prompt 


et, mall any part of the country 
MAIL attention. Mention this paper. 


JAMES McCREERY & CO. 


BROADWAY AND ELEVENTH ST,, 
NEW YORK. 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the > following 
subjects during the summer vacation of 1888 

Botany, Chemistry, French, German, Gealcae History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANY SUBJECT furnished by B: PICKMAN 
MANN, Wasuincton, D.C. 

Correspondence fee, 50 cents. 
free. 


Explanatory circulars 
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Santon i ovis {JFAIRY- AND - 
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The Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Lz/e 
Policies and Accident Policies. Only large accident 
company in America. Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
Has paid policy-holders nearly 


All claims 


weekly indemnity. 
$11,000,000. All policies non-forfeitable. 


paid, without discount, and immediately on receipt of 
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A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth - - 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, ScZence is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country, 


ARGAINS IN BOOKS, AUTOGRAPHS, ETC 


dress. Mention SCIENCE Catalogues free. Lorraine Liprary. 41 W. 31st 
in corresponding with us. satisfactory proof. St., New York. 
“JONNHASTINGS= — =A=R=HART= JOS= TRIPP, 


: sole Ar TOE CHESTNUT 5ST 
>S9 PHIISADELPHIA: PA 
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Park Praces 
NEW YORK: 
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SIxtH YEAR. ; r SINGLE Copies, TEN CENTS. 
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Entered at New York Post-Office as Second-Olass Mail-Matter, 


Editorial : : . 159 | Book-Reviews. 
International Copynght. — Mr. G. E. Goodfellow's Report on : we : 
the Sonora Earthquake. — The Audubon Monument. qe Pong bite Mountain ; . ; lhe 8 
i | A Manual of Analytical Chemistry . ° 5 oi HGls) 
Helen Keller : : : c > 16 
The Urine é é : é : eos 
Scientific News in Washington. 
The Sonora Earthquake . : : . . 162 Notes and News o ; : B - 169 
Distortion in Plane-Table Sheets. c 0 OO 
Piecericalscience: | Letters to the Editor. 
| 
Alternating vevszs Continuous Current Distribution . . 167 | Dr. Edward Tyson and the Doctrine of Descent 
Electric Motors for Mining-Work . F : ee OSm| Charles F. Cox 169 
Farbarky and Schenck Accumulators c : ee LOS 
The Schanscheiff Primary Battery . 7 168 ee of the Saco River 6 John M. Batchelder 170 


The Science Company, PHP dies 47 Lafayette Place, New Vork. 
London agent: G. E. Stechert, 26 King Welliam St., Strand. 


IMPORTANT TO PO Pe CHIBERS: 


Realizing that the ae 


Sell NGE 


can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
Mcnenvot SO/E VCE is prepared to extend for sz 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list. Liberal commissions 
will be paid canvassers. Address, 
PUBLISHER OF SCIENCE, 


47 Lafayette Place, New York. 
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Revolutionary Shorthand Book. 


“EXACT PHONOGRAPHY ; 


A System with CONNECTIBLE STROKE VOWEL 
SIGNS,” by Geo. R. Bishop, Stenographer of N.Y. 
Stock Exchange, member (and in 1883 President) N Y. 
State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF-INSTRUCTION,— of a REVOLU- 
TIONARY SYSTEM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY 
Specially adapted to Legal and other Technical work. A 
phonographic author writes of it: —‘* On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy.’? The author claims equal superiority on com- 
mon, monosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY, where the old phonography makes no dis- 
tinction A MODERN WORK, ADAP LED to MOD- 
ERN REQUIREMENTS. Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
principles with unprecedented fulness. 

E, D. EASTON, Washington, D,C., official Stenographer 
in Star Route and Guiteau trials, says of the work: ‘‘Am 
satisfied that by the system therein so fully set out, stu- 
dents may learn to write shorthand with greater certainty 
and precision than by any of the older systems.” 

ISAAC S, DEMENT, Chicago, Speed Contestant at INAYE 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘* You have 
certainly captured the prize on Zeg/bility.”” 

THEO, C. ROSE, official Supreme Court Stenog’r, El- 
mira, N.Y.,says: ‘* I think itis a great improvement in 
the art phonographic, and will be largely adopted by 
the knights of the lively quill.”’ 

W. H, SLOCUM)official Supreme Court Stenog’r, Buffalo, 
says: ‘‘ Must congratulate you on your success in pro- 
ducing to the world a reasonable system of shorthand,”’ 
and ‘'I think the fraternity owe you their hearty thanks 
for the able manner in which you have demonstrated the 
feasibility of exact phonography.” 

E, E, HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: ‘‘ The extent to which Exact 
Phonography admits of the application of the expedient 
of phrase-writing, with easy and natural joinings, is 
something remarkable.”’ 


OWEN FITZSIMONS, Law Stenog’r, with Burrill, Za- 
briskie & Burrill, N.Y., says: ‘‘ Have compared some 
of the reading exercises at the end of your book with the 
same matter written according to the Pitmanand Munson 
systems, and while the latter have nothing the better of 
yeu in point of brevity, Definiteness is entirely on your 
side. 

Price, bound in flexible leather, $2. Circulars sent. 


Address GEO. R, BISHOP, N.Y. Stock Exchange, N.Y. City. 


IPSRIRATE OF AGASSIZ.—Chapter 94 of The 
Agassiz Association has for sale photographs of 
Prof. Louis Agassiz 75 cents. Address C. B. STEBBINS, 
30 Day St., Somerville, Mass. 


HELPS TO SELF-CULTURE. 


The following pamphlets are published under the aus- 
pices of the NaTIONAL Bureau oF Unity Cuuss, organ- 
ized in Boston in May, 1887, with Rev. Edward Everett 
Hale,D.D., as President,and with a Board of Directors of 
twelve men and women, residing east and west. It has 
at present two head centres.— at Chicago and Boston. 
Its object is to render assistance in the study of literary, 
philanthropic and religious problems. 


No. x. Unity Ciuss. By Emma Endicott "Marean. 
ro cents, 

No. 2. RopertT Brownine’s Poetry. 
the Chicago Browning Society. 25 cents. 

No. 3. OUTLINE STUDIES IN GEORGE ELIOT. 
P. Woolley. 10 cents. 

No. 4. THE LEGEND oF HamteT. By George P. Han- 
son. 25 cents. 

No. 5. PROGRESS FROM PovEeRTY: REVIEW AND CrIT- 
icisM OF Henry GeorGe. By Giles B. Stebbins. 25 
cents. 

No. 6. OurTLinE Stupies in Hotmes, BRYANT, AND 
WHITTIER. 10 cents. 

No. 7. THE Masque OF THE YEAR. 
A. Long. ro cents. 

No. 8. OurLine Stupies in James RusseELt LOWELL. 
By Mrs. 5S. B. Beals. zo cents. 

No. 9. Ten Great Novets: SuGGestions For CLups 
AnD Private Reapinc. By Jenkin Lloyd Jones. 10 
cents. 

Noxo. Tue Srupy oF Porirics tn Unity Ciues anp 
Cxas.ses. By Geo. L. Fox. 1ocents. 

No. 11. OurLine Stupigs iN THE History oF IreE- 
LAND. By Prof. William F. Allen. 10 cents. 

No, 12. OuTLine Stupies in Dickens’ TaLE OF TWO 
Cities. By Emma Endicott Marean. 1o cents. 

No. 13. THe [MporTANCE OF THE INTELLECTUAL LIFE. 
By Jenkin Lloyd Jones. i1ocents. 

Any of these pamphlets mailed on receipt of price. 
Twenty-five per cent discount toclubs using five or more 
copies of one number. A full sample set of the pamph- 
lets, except Number 2, will be sent FREE to any one send- 
ing $1.50 for a new subscription to Uniry, the weekly 
organ of the National Bureau of Unity Clubs. 

CHARLES H. KERR & CO., Publishers, 
175 Dearborn Street, Chicago. 


By members of 


By Celia 


Arranged by Lily 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAXER OF 


Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 


MAGAZINES AND REVIEWS !! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczence, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN 
DEPOT, 47 Dey street, New York City. 


MAGAZINE 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


Wants. 


N EDUCATED AND CAPABLE PERSON 
wanted in every town and city to canvass for sub- 
scriptions to Sczence; liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


THE SAUVEUR SUMMER COL- 
LEGE OF LANGUAGES. 


(‘Removed from Amherst, Mass., and Oswego, 
N. Y., to BURLINGTON, Vermont.) 
THIRTEENTH SESSION, JULY 9TH, TO AUGUST 17TH. 

BRANCHES TAUGHT: French, German, 
Italian, Spanish, Modern Greek, the Romance 
Languages, Anglo-Saxon and Early English, 
English Literature and Rhetoric, Latin and 
Ancient Greek. 

For circulars address 


DR. L.SAUVEUR, 


Grand View House, Wernersville, Pa. 


N. B. — Circulars of Dr. Sauveur’s Educational Works 
will be sent free to applicants. 


(Mention this paper.) 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For mformation apply to the Secretary of Harvard 
University, Cambridge, Mass. 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 


For Sale by all Stationers. 


THE ESTERBROOK STEEL PEN CO., 
Works: Camden, N.J. 26 John St., New York. 


NEW MAGAZINE—THE SWISS 
Devoted to spreading a love of CROSS 


nature among the people. Edited 
by HARLAN H. BaLLaRrD, President of the Agassiz Asso- 
ciation, and succeeding St, Nicht s as the official maga- 
zine of that body. $1.50 a year, Sample copy 10cents, or23 
cents for trial subscription for 3 months. 
N. D.C. HODGES, PusLisHER, 
Mention this magazine 47 Lafayette Place, New York. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANY sSuBJECT furnished by B: PICKMAN 
MANN, Wasuineaton, D.C. 

Correspondence fee, 50 cents. 


Explanatory circulars 
free. 


SCOTT’S EMULSION of Pure Cod 
Liver Oil, with Uypophosphites, is a 
combination of two of the most valua- 
ble remedies in existence fir the cure 
of Consumption and all Wasting Con- 
ditions ; is more generally recommend- 
ed and used by Physicians than any 
known remedy ; it gives most satisfac- 
tory results, and tones up the system ; 
and when the Consumptive has wasted 
away and loses hope, the Emulsion 
will speedily check the ravages of this 
terrible disease, and restore the sufferer 
to good health and happiness. This 
is equally true in regard to Rickets in 
Children, or Marasmus and Anzmia in 
Adults, and all impoverished conditions 
of the blood ; and especially desirable 
for Cclds and Chronic Coughs, as it 
will cure them more quickly than ordi- 
nary Specifics used, Palatable as milk. 


Sold by all Druggists. 


SCIENGESS 


AN ILLUSTRATED WEEKLY JOURNAL. THE 
SCIENCE COMPANY, OWNERS AND 
PUBLISHERS. 


OFFICERS AND Drirecrors. —D. C. Girman, of 
Baltimore, President; Simon Newcoms, of Washington, 
Vice-President; GARDINER G. HupsBarD, of Washington; 
Avex. GraHAM BELL, of Washington; O. C. MARSH. 
of New Haven; J. W. Powe tt. of Washington; W. P. 
TrRowsRIDGE. of New York; S. H. ScuppeEr, of Cam- 
bridge. 


SCIENCE appears every Friday. Volumes begin in 
July and January. Communications will be welcomed 
from any quarter. Rejected manuscripts will be returned 
to the authors only when the requisite amount of 
postage accompanies the manuscript. 


Address all correspondence to «« AT ” 
ScIENCE, 
47 Lafayette Place, New York. 


SupscripTions.—United States and Canada, $3.50 a year 
Great Britain and Europe, $4 a year 


Science Club-rates (in one remittance). 
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ADVERTISING RATES: 
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For small advertisements the rate will be 10 cents 
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The following discounts are allowed on yearly con- 
tracts : — 
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SCIENCE ts sent free to those who advertise in it 
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IF THE AUTHORS AND PUBLISHERS could remain in Washing- 
ton for a month or two, and stir up the members of Congress about 
once a week by way of remembrance, we believe that the inter- 
national copyright bill might be passed during the present session. 
During the week they were there, they found friends on every side, 
some of them unexpected ones. The fact that all interests have 
been harmonized ; that even the representatives of labor, whom the 
politicians are more afraid of than any other class of people who go 
to Washington with ‘demands,’ are satisfied, — has made a very 
marked impression upon Congress. We hear from Washington 
that the bill is very likely to pass the Senate before the adjourn- 
ment, and to be reported favorably from the judiciary committee of 
the House. It is doubtful if the latter body, already pretty deep in 
the mazes of political legislation, and in less than two weeks to be 
wrestling with the tariff bill, and annual appropriations, and a hun- 
‘dred and one other topics, will have any time to devote to this 
measure of simple justice. The principal trouble with the inter- 
national copyright bill is that there is no politics in it. 


Mr. G. E. GOODFELLOW’S REPORT upon the epicentral region 
of the Sonora earthquake, published elsewhere in this issue of 
Sczence, is the first connected or at all complete description of it 
that has yet been received in the United States. Some fragmentary 
and disconnected accounts by the Mexican scientific commissioners 
had been forwarded to the government through the State Depart- 
ment, but these were so meagre and disjointed as to be of very lit- 
tle value, except as supplementary to Mr. Goodfellow’s report. The 
latter, prepared as it was by a gentleman who makes no preten- 
sions to scientific expertness, is considered at the United States 
Geological Survey Office as a very remarkable and creditable per- 
formance. It is rare that a report is received at that office from 
any source, which gives evidence of so systematic, conscientious, 
and thorough investigation, of such perfect freedom from precon- 
ceived ideas or theories, and in which the results of an inquiry are 
given with so much succinctness and intelligence. Mr. Goodfellow 
has received many compliments at the Geological Survey Office for 
his excellent piece of scientific work. 


THE committees in charge of the memorial to Audubon have 
selected a design, and are now actively engaged in endeavoring to 
raise the necessary funds. The committee of the New York Acad- 
emy of Sciences are associated with committees of the Torrey 
Botanical Club, the Natural History Association of Staten Island, 
the Audubon Society, the American Ornithological Union, the 
Linnzan Society of New York, and the Manhattan Chapter of the 
Agassiz Association. They have so far received only a small 
amount of contributions, and are anxious to have the matter com- 
pleted, so as to have the unveiling of the monument take place in 
the early fall, if possible. The design for the monument is shown 
in the annexed cut. It consists of a runic cross of North River 
bluestone, which will be eighteen feet high above the base, mounted 
-on a pedestal which will be six feet in height. The cross will be 
-covered on both sides with designs of the birds and animals which 
Audubon described, the selections being made by a special com- 
mittee of the joint committees appointed for the purpose. The 
‘base will have upon one side a bas-relief of Audubon, surrounded 
‘by the Florida water-lily, which he discovered and described. On 


one side will be his rifle and game-bag, he being one of the most 
expert shots of his time. The other face will be filled by a suitable 
inscription to his memory. The monument is to be placed in Trin- 
ity Cemetery, at the foot of Audubon Avenue, and will be one of 
the most beautiful monuments in any cemetery in New York. The 
effect of the relief and carving upon the North River bluestone is 


G 
oe 


Ge 


such as to bring out the design, and at the same time give exactly 
the same effect as the ornamentation of the old runic crosses. The 
monument itself will cost ten thousand dollars. This does not in- 
clude the erection of the vault, and the exchange of the new plot 
for the old one, which has been kindly undertaken by the corpora- 
tion of Trinity Church. Subscriptions may be sent to Dr. Britton, 
Columbia College. 
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HELEN KELLER. 
IN Sczence of Feb. 24 we gave an account of Helen Keller, a 
second Laura Bridgman, who, although blind and deaf, is making 
This week we give her 


wonderful advances in her education. 
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portrait and that of her teacher, Miss Annie Sullivan, a graduate 
of the Perkins Institute at Boston, and also reproduce in facsimile 
a letter written by Helen Keller to A. Graham Bell of Washington. 
It was only in March, 1887, that Miss Sullivan was engaged to give 
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the first instruction to her pupil, who was then six years old. In a 
month the little girl learned to spell about four hundred words, and 
in less than three months could write a letter unaided by any one. 
In six weeks she mastered the Braillé (French) system, which is a 


HELEN KELLER AND HER TEACHER, MISS ANNIE SULLIVAN. 
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cipher for the blind, enabling them to read what they have written. 
She has also mastered addition, multiplication, subtraction, and 
geography. The illustration shows the method in which all this in- 
formation has been transmitted, — solely through the sense of touch. ~ 
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SCIENTIFIC NEWS IN WASHINGTON. 


Mr. Goodfellow’s Report: the Locus of the Zemblor ; Description of 
the Great Fault ; Damage to Towns; the Shaking-up of the Moun- 
tains ; Fixing the Epicentral Area ; Indications of Two or More 
Impulses ; the Direction of the Wave; the Time. — Distortion in 
Plane-Table Sheets. 


The Sonora Earthquake. 


Mr. GEORGE E. GOODFELLOW of Tombstone, Arizona, has just 
sent to Capt. C. E. Dutton, of the United States Geological Survey, 
a carefully prepared report on the earthquake which occurred May 
3, 1887, in the south-western part of the United States and in the 
northern portion of Mexico. His observations were made during 
two journeys to the centre of disturbance in Sonora. Very little 
was learned by the first journey, principally because the time was 


wasted in searching for an alleged active volcano which had been ~ 


graphically described by an imaginative correspondent of the New 
York Herald, but which never existed. 

Inasecond trip, Mr. Goodfellow met Prof. José G. Aguileria, of 
the Mexican Exploring Commission, which was engaged in making 
a similar investigation. An arrangement was made with him by 
Mr. Goodfellow to exchange information ; but, as he had received 
no report from Professor Aguileria as late as March 5 of the pres- 
ent year, his report is based almost exclusively upon his own 
observations. 

After having explained why it was absolutely impossible to ascer- 
tain the time of the first shock in and about the epicentral area, 
and some other important data, on account of the absence of time- 
pieces, the illiteracy of the people and their indisposition to give facts 
if they had them, the sparse population and inaccessibility of the 
country, the absence of all means of rapid communication or transit, 
and, last but not least, the unparalleled severity of the rainy season 
of 1887, Mr. Goodfellow says, — 

“ The seismic movements of May 3, 1887, were felt from Toluca, 
capital of the State of Mexico, 26 leagues south-west from the City 
of Mexico, to Albuquerque or Santa Fé on the north, and from 
Yuma and Guaymas on the west, to a point about 60 miles east of 
E] Paso on the east... . A central tract of maximum intensity, 
owing to superficial manifestations of ruinous energy, can be located 
with a considerable degree of certainty, and may be placed in the 
San Bernardino valley, and probably a contiguous portion of the 
Teras Mountains. 

“The valley of the San Bernardino is a typical south-western 
one. It takes its name from an alleged stream, which rises near 
the border, in the United States, and, flowing southwards, empties 
into the Yaqui. These south-western valleys may be divided into 
three parts, —the narrow bed of the water-course; the alluvial 
overflow bottom; and the mesas, including the foot-hills of the 
encompassing mountains, for one merges into the other so rapidly, 
it is hard to tell where the dividing-line may be. Confining my 
description to the central seismic region, —the Cordilleras of 
Mexico, — the Sierra Madres, wherein it lies, may be said to have 
a general north-and-south course. The main chain is composed of 
numerous short ranges having a trend of 20° north or 30° west. 
Between each of these ranges is a pass with commonly an easterly 
and westerly direction, usually carrying more or less water. The 
valleys before described have the north-and-south direction of the 
bordering mountains. These mountains, varying in altitude from 
four thousand to ten thousand feet, are composed, for the most 
part, of tertiary metamorphic and eruptive rocks. In the range 
east of the Fronteras valley, and also east of the San Bernardino, 
are paleozoic strata, presumably carboniferous. The mesas are 
made up of more or less closely aggregated drift from the moun- 
tains. The depth of this detritus may be gauged bya description of 
some mesas in the neighborhood of Babispe. Between Babispe 
and the Madera Mountains is a mesa several miles in length which 
is completely isolated. The level of the river at Babispe is about 
2,950 feet; and this mesa rises to the height of 4,500 feet, 1,500 
feet above the altitude of the river, and is composed entirely of 
coarse drift. This is shown in many places by channels of lateral 
erosion. 

“The water-courses display the usual phenomena of south-west- 
em streams, water appearing in occasional places throughout the 
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entire length of the bed, but a great quantity from a few inches to 
a few feet beneath the surface. On the eastern margin of the San 
Bernardino valley, where mesas merge into foot-hills, close to the 
steeper part of the mountains; on the mesas and in the water- 
courses of the valley, — are located the evidences of the severity of 
the earthquake. These consist of a single large fault and many 
minor fissures and downthrows. The former is on the base of 
the mountains ; the latter, on the mesas and in the immediate beds 
of the streams. The large fault begins at the northern end of the 
valley, a few miles south of the line, in what is called Elias Creek, 
a tributary of the San Bernardino, It commences very gradually 
on the southern bank of the stream, increasing in widthas it makes 
a curve towards the cafion of Los Embudos, from which point to 
its end the general direction of the fissure is north and south. 
It has a winding course, following the tortuous line of the base 
of the ranges in all its sinuosities to and across the Yaqui River, 
into the Teras Mountains some miles. Its total length, as far as 
followed, is about thirty-five miles.” In a private letter to Captain 
Dutton, Mr. Goodfellow says, ‘In a note to Sczence, I stated that 
the fault was one hundred miles in length. This was a great 
error.” He then explains that there are no good maps of Sonora 
and Chihuahua, save one, and that one he had not seen at the 
time. He was therefore obliged to judge of the length of the fis- 
sure by the time it took him to travel, and by very uncertain Mexi- 
can reports of distances. ‘‘ The average difference of level between 
the two sides is a little over seven feet. In some places, as oppo- 
site Pitaicachi, the difference is much greater. In its entirety north 
of the Yaqui, it conforms to the usual law of faults by having the 
hanging wall the lowest; but, after passing that river some two 
miles, there is a place for a short distance, some two or three hun- 
dred yards, where the hanging wall is the highest. The difference 
in level of the portion south of the river is about three feet. At 
the point mentioned, where the hanging wall is elevated, the varia- 
tion is a trifle more. 

“The first question rising in the mind, after viewing the fissure, 
is, ‘Is it an ideal fault, or the mere changing of the drift of the 
mesas by reason of alteration in subterranean reservoirs of the val- 
ley?’ As favoring the first view, is the fact that it lies so near to 
the base of the mountains its entire length. With the structure of 
the valleys, before described, did it lie out on the mesas away from 
the foot of the Sierras, the conclusion would be almost irresistible 
that it is nothing more than a slip of alluvial drift, as the river-bed 
downthrows undoubtedly are. But, by examining closely its doca/e 
and characteristics, there seems a preponderance of evidence favor- 
ing the first opinion. Still there is this one thing to be recorded : 
nowhere in its path, as far as I saw it, can be seen an instance of 
the solid rock showing a participation in the fissuring, except at 
Pitaicachi, where a dike may be seen in the breast of the slip. 
This, I think, is more apparent than real. There are but three 
places that I saw along the line where such rents could show. 
These are, first, a small cafion a short distance north of Pitaicachi ; 
second, a cafion in the Cabellera Mountains; next, at the Yaqui 
River. In all of these places is running water, which would have 
been sufficient to destroy evidence of petrous rupture. In the up- 
per canon, which I will call ‘ Elisu,’ the fissure passes some three 
hundred feet to the west, and below a stratified mass of shaly rock 
which rises abruptly at this point. The approaches to these canons 
are very steep; the walls at the locus mentioned being on the 
southern side almost vertical, on the other at an angle of at least 45°. 
The causes, then, of partial non-appearance of the crack on the 
sides of the cafion are self-evident, — the inclination is too great. 
In every one of the other arroyos and canons crossed by the fissure, 
the bottom had as great a rent as the surface of the mesa above, 
and the walls were depressed proportionately to their inclination. 
In the Cabellera Canon the fault is somewhat closer to the rocks, 
but, aside from this, the other manifestations are the same. I 
have no doubt that in both, at the time of the first disturbance, the 
alteration of level in their beds was equal to that on each side 
above, but the stream soon filled and levelled them. That this is 
the true solution of the problem, I have had ample evidence in 
other arroyos usually dry. In these, succeeding the rains and con- 
sequent temporary torrential flow, the break was rapidly evened, 
and was no more visible than in the places mentioned. At San 
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Rafael, where it crosses the Yaqui, the explanation is not so easy. 
Approaching the river from the north, until within less than a mile, 
the average drop is maintained. There, however, it gradually 
diminishes until within about three hundred feet of the stream, 
where it becomes simply a crack in the bluff which leads to the 
river-bank. On the opposite side it recommences as gradually, but 
never attains the old width, not exceeding in any place over five 
feet, and gently lessening, until at the point I abandoned it, nearly 
five miles south of the river, the difference in level is a foot or less. 
On this southern portion may be noticed two facts, —first, the 
course is more directly into the mountains; no longer hugging 
their base, it strikes directly for their heart: next, and perhaps not 
the least important, is the phenomenon of the hanging-wall eleva- 
tion instead of depression. At the place I left off following it, a 
division into two occurred, the split taking place at the foot of a 
moderately high hill of reddish-looking metamorphic rock. Wheth- 
er the fissure extends farther to the south, I cannot of my own 
knowledge say. From some intelligent prospectors that went into 
the Teras Mountains afterwards, attracted by the idea that such 
terrestrial commotion ought to develop some leads of mineral, and 
whom I asked to note any peculiarities observed, I learned that it 
does extend about fifteen miles more to the south. From the 
diminutive size of the fault where I last saw it, this seems to me 
improbable. It certainly is not impossible, and the statement may 
be taken sud judzce. One thing is assured: the Teras Mountains 
have been wofully broken up; this I personally know. I have 
been told by Colonel Kosterlitzky, who has recently been there, 
that on the Chihuahua side of the Espuelas and Pitaicachi, is a 
duplicate of the San Bernardino fault. I have endeavored to con- 
firm this, but without success. 

“When I first viewed the end on the northern side of the river at 
San Rafael, it seemed certain that there was the termination of the 
rupture; and it was not until one of my Mexican escorts had crossed 
the stream, and hunted in the thick brush, that it was discovered 
leading up the hill. The explanation of the diminution at this place 
to a mere crack on each side of the river is not entirely plain to my 
mind: therefore I leave the problem to you for solution. The rock 
is indubitably involved in the slip at this point, although the drift 
prevents it from being seen. If it was not, there could be no fault- 
ing of even an inch, for it is not loose mesa drift, simply a slight 
covering with the results of cliff denudation. The solid rock shows 
close on both sides of the fault. 

“The pass through the mountains, where the Yaqui reverses its 
course, is a very narrow one, three or four miles in length. The 
walls are perpendicular on each side, rising to the height of several 
hundred feet, and are composed, as are the immediate hills on the 
north and the mountains on the south, of some reddish-gray look- 
ing rock, probably eruptive. At the point where the river de- 
bouches from the pass, and on the last bluff on the north, the fault 
passes through its centre, becoming a mere crack. The pass is, or 
was then, impassable, though some of the Mexicans with me said 
they had gone through it when the river was very low: atall other 
times it is impossible to penetrate the gorge. 

“Some things to be noticed about the fault, in connection with 
its sinuous course, are the small fissures at each bend with any 
great degree of angularity. These occur on the salients of each 
angle, but have no great length, in no place extending over a few 
hundred yards, except opposite the Cabellera Mountains, where 
there is a triplicate division over a mile in length. This gives the 
main fault the appearance of having been compressed lineally from 
the south, most of them having the free end to the north. They 
are mostly ground-throws, not simply cracks. 

“From Pitaicachi to Cabellera Cafion the fault is far up on the 
immediate foot-hills, and subsequently crosses them where there 
can be no doubt as to a petrous substructure at slight depth. But, 
as all of them are more or less extensively covered with dédyzs, I 
saw no spot in the face of the fault where a rent of solid rock was 
visible. Neither did I follow it closely through this section, owing 
to the weather when there. Thus I missed exploring the locality 
of all others which might have illustrated the point at issue. No 
one, however, who might stand and look over the ground at that 
section could doubt, that, even if nowhere else there was slipping of 
solid rock, here certainly there must be. A point which attracted 


SCLEN CGE: 


163 


my attention, and which seemed significant, was the appearance of 
the foot-wall of the slip in many places, particularly where it abutted 
closely on the mountains. This was the polished surface, as if the 
same place had been the seat of similar perturbations in the past. 
At these points the drift appeared to be more thoroughly consoli- 
dated than at other localities. This striation and polishing began 
within a few inches of the upper margin of the wall, —a place 
where one would think slipping of the loosely aggregated mesa 
drift would cause such an appearance. In addition, the fault at 
these places usually was backed a short distance by the more dur- 
able portion of the mountains, generally a bluff of some extent from 
fifty feet to one hundred yards away. In no part of the line of 
greatest drop is the fall less than eight feet, while in many places 
it exceeds twenty. The estimated altitude of the mountains is, 
Guadaloupes, Espuelas, and Cabelleras, about 7,000 feet; the Teras, 
9,000 to 10,000. 

“This, then, is a description of the big fault. We will now con- 
sider the river-bed cracks and downthrows, for they come next in 
size. Beginning about the San Bernardino Ranch, at the line, these 
lesions exist as far as Granadas, which was as far south as I went. 
These ruptures are not continuous. This form is most marked 
about Batepito and Babispe. It is safe to say that the bed of every 
water-course in the San Bernardino valley has changed level rela- 
tive to the mesa from six inches to two feet. This has nothing to 
do with the alteration of height as connected with, or caused by, 
the great fault: that is additional. These river-bottom dislocations 
seem to be a breaking-away of the bed from the enclosing mesa. 
The mesas composed of drift are from twenty to one hundred and 
fifty feet in height above the alluvial bottom, averaging perhaps 
fifty. The cracks begin at or within a few feet of the base of these 
terraces, and their course is that of the river-bed. The extent of 
these from San Bernardino in a direct line I have told. They also 
run from Bacerac to below San Miguelito, on the upper portion of 
the Yaqui, but are lost sight of at that point. Whether this be 
due to a total absence, or to the fact that the trail leads away from 
the river, I cannot tell; but from a short distance below San Miguel, 
to a crossing called ‘ Pedregoso,’ I saw none, at such points as we 
struck the river in the line of the trail. These fords, however, 
were at places where the nature of the channel would have pre- 
vented any such phenomena, it being rocky and narrow. The 
Fronteras valley, east of the San Bernardino, but tributary to it, as 
may be seen by the water-course, was severely cracked up in the 
same manner, but in a degree not to be compared with the two first 
named. 

“In addition to these cracks and dislocations in the valleys 
named, were lesions of another kind, — outbursts of sand and water 
through fissures and small crater-like holes, a few inches to a foot 
or more in diameter. This phenomenon was experienced in the 
Sulphur Spring and San Pedro valleys in the United States to a 
considerable extent, but not with the severity found farther south. 
At Batepito Ranch, an area two miles long by one wide was four 
or more inches deep with water immediately succeeding the first 
shock on May 3. This was the greatest quantity of water thrown 
up at any one place; but the total amount must have been very 
great, as the craters are met with wherever the river-cracks exist, 
and sometimes where they do not. 

“ The next class of fissures are simple cracks without depression 
existing on the mesas. None of them are, as naturally would be 
the case, through solid rock. They are many and extensive on the 
mesas of the San Bernardino valley, and have a general direction 
towards the main fault. Their width varies from an inch to a foot 
or two, usually under a foot. 

“Next of the surface phenomena to be considered is the line of 
devastation in the mountains. Here we find millions of cubic feet 
of rock thrown down from the mountains to the cafions and water- 
courses below. Cliffs of solid crystalline rock are shattered and 
split, as if a charge of giant-powder had been lodged carefully 
amongst them for the express purpose of annihilating them. The 
magnitude of the quake can be appreciated more by the evidences 
of its force in the mountains than by the fault. The fault has the 
appearance, and gives the idea, that it could not be helped: it simply 
sunk, as Topsy growed. But the rending and splitting of such 
masses as the mountain-cliffs impress one with a profound idea 
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and respect for the forces at work. This line of devastation will 
again be referred to. 

“Of the towns most damaged, the principal one was Babispe. 
This typical little Mexican town lies on the west bank’of the Yaqui or 
‘Babispe’ River, as it is there called. The old town is situated on 
a terrace of the larger mesa, where the new town is. This lower 
mesa is about thirty feet above the river-level, and about sixty feet 
below the surface of the upper mesa. The composition of the mesa 
is, as previously indicated, loosely aggregated drift from the moun- 
tains. At this place the superficial deposit is very imperfectly con- 
solidated. Back of the town, to the west, is the Madera range of 
mountains, a branch of the Teras. The range is directly to the 
west, and it cannot be over three or four miles away. So far as the 
method of Mallet in noting angles of emergence, etc., is concerned, 
I have this to say: there is not the slightest doubt that Mr. Mal- 
let, or one equally as expert, could have succeeded with it, for there 
were plenty of fissured walls and overturned objects on which to 
work, There were all angles of emergence in one building, — 
cracks ranging from ten degrees to vertical, with several diverging 
branches. It seems to me that all that can be gathered out of the 
chaotic state of affairs is, that there has been a considerable shake- 
up. Apparently the buildings are very substantial, being con- 
structed of adobes 24x12. These are laid double, which makes 
all walls 24 inches in width. The average height is 8 to 1o feet ; 
only one in the town having been greater, and that was 22 feet. 
The roofs are made by laying rafters, or ‘vigas’ as they are called, 
from one wall to the other; then covering these with cane, ocotilla, 
or brush, and that with mud, to a thickness of at least six inches. 
This makes an extremely heavy roof, but certainly the most suitable 
one for the climate. Above the vigas is built a slight coping, or 
fire-wall; and at intervals are openings with wooden troughs to 
permit the passage of rain-water. The remains of the building 
with the four corner posts standing are those of an exceptionally 
built one; and a very lucky exception it was in this case, for it saved 
the lives of four persons who were in it at the time. 

“Of the dwellings destroyed, the major portion were on the 
northern and eastern side of the plaza. All walls facing the plaza 
on its west side whose linear direction was north and south were 
thrown down, falling toward the east. These were from eight to 
twenty feet in width, averaging pfobably ten feet. Of the houses 
on the south side of the plaza, which lie at the junction of the ter- 
race on which the town is, with the foot of the mesa above, none 
were seriously damaged. They were more or less cracked, but 
were not prostrated. The church is the most conspicuous monu- 
ment of the devastating energy of the femdb/or. It was not, per- 
haps, as substantial a structure as some of our slighter but more 
modern civilized buildings, but it certainly could lay claim to the 
dignity of having withstood the storms and prayers of at least two 
centuries, 

“ The destruction of life was, in my opinion, largely due to the 
style of architecture. The walls were not held together. In some 
instances I found the north-and-south walls had separated and let 
the vigas down into the house on one side. This involved motion 
of at least a foot. The walls two feet thick, viga laid to cover the 
entire width was obliged to slip that distance before it could drop. 
The horizontal cracks at the base of the walls indicated the motion. 
All damage was done by the first shock. The effect of subsequent 
tremors was visible only by psychological manifestations. Almost 
without exception, both sexes gave way to their terror, and devoted 
themselves to religious exercises for the purpose of propitiating the 
wrath of —so the priest said — a justly offended Deity. 

“Opotu was the next town of any size to suffer considerable in- 
jury. This place lies south-west of Babispe, on the Yaqui River. 
It is situated on a bluff of alluvial drift on the bank of the river, some 
fifty feet above the stream. The axes of the two are pretty much 
the same as those of Babispe, almost north, south, east, and west; the 
population a trifle greater. There were nine people killed outright, 
and several others injured. I think the intensity of the shock here 
was fully as great as in Babispe; but the buildings did not possess 
the age of those in the latter place, none in Opotu being much over 
twenty-five years old, while none in Babispe were less than one 
hundred or two hundred. Perhaps this made less difference than 
at first sight seems possible. Owing to the manner of construc- 
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tion, a certain amount of repairs are constantly necessitated, which 
would, of course, tend to render them more stable. Of the walls 
thrown down, with two or three exceptions, all fell to the west- 
ward, though the upper portion of a few of the east-and-west walls 
had toppled over towards the south. Walls over twelve feet in 
length, with their linear axis east and west, suffered entirely in the 
east and west corners. Where they were shorter, they were 
thrown down, falling indifferently north or south. The charac- 
teristic damage received by all houses not prostrated was in the 
corners. 

“Jn Fronteras several buildings were destroyed, and one child 
killed. Fronteras is just off the overflow bottom of the little stream 
which goes by the name of the ‘ Fronteras River.’ The river is 
about three-quarters of a mile to the east of the village, and nearly 
on the same level. A portion of the pueblo is on an isolated drift 
mesa thirty to fifty feet higher than the remainder. On this mesa 
is where most of the damage was done. It is not over one hundred 
feet wide at any portion of it occupied by the houses, consequently 
presents facilities for amplitude of wave-motion not possessed by 
the lower town. The Fronteras valley is many miles in width, 
mesas included, and the alluvial part of it is thoroughly water- 
soaked. The river-bed skirts rather closely the ranges of moun- 
tains on the eastern side of the valley. The buildings of Fronteras 
are of great age,—one to two hundred years. San Bernardino 
Ranch may be considered as on the same isoseismal. Here were 
two buildings of adobe, presumably substantial, though slighter 
than the Mexican-built structures. Both were instantly prostrated 
at the time of the first shock, fortunately injuring no one. 

“ The foregoing makes up the pueblo line of maximum intensity. 
I wish now again to consider what I have ventured to name the 
mountain circle of worst disturbance, or the interior line of maxi- 
mum intensity. The line of demarcation is as distinct as a street 
in a city. In the order in which I saw them, would be, first, the 
one on the trail to Babispe, south of Bedregoso. This is from one 
hundred to three hundred yards in width: it is difficult to tell, as 
the route is through a deep, narrow canon, but through there the 
shattering of the rocks has been extensive. Tons have fallen into 
the cafions from the cliffs above. Before reaching that point, the 
disturbance has been moderate, and, after passing, the country has 
the same appearance. The next place passed having the look of 
equal dynamic energy was far to the south, on the range between 
Bacadehuachi and Granadas, about halfway, probably a trifle nearer 
the latter. Here identical phenomena were exhibited, —a narrow 
line where rocks, shaly and crystalline, have been terribly broken 
up. . . . On the trail from Opotu to Fronteras, between Nacosart 
and the Yaqui, and a little more than halfway from Fronteras to 
Batepito, similar phenomena were seen. 

“ The preceding localities form an isoseismal which I have called 
as above. Let me relate some of the objective symptoms which 
have determined my opinion in this matter. In the course of my 
journey, in spite of the condition of Batepito, I came to the con- 
clusion that the epicentral area was in the Teras Mountains. The 
principal reason I had for this was the character of phenomena 
hourly occurring. During all the time I was circling that region, 
those mountains were continually the seat of various seismic mani- 
festations. The principal of those was the rumbling, roaring, or, 
as it seemed to me, the groaning of those massive peaks. Usually 
this would be succeeded by a more or less severe shock; but many 
times the noise would be heard, lasting a minute or more, but no 
tremor followed. While I was in the neighborhood, certainly, all 
seismic disturbances had their origin from those mountains, irre- 
spective of my situation. I had rigged up a seismograph, if such a 
contrivance can be entitled to the name, consisting of a bullet sus- 
pended in a large beer-bottle. This, with moderate accuracy, gave 
me the direction of the vibrations, and all seemed to come from the 
northern end of the Teras Mountains, Connecting these interior 
mountain-points, and erecting perpendiculars, the mean epicen- 
trum is thrown south of the San Bernardino valley. Ifthe Babispe, 
Opotu, Fronteras, and San Bernardino Ranch are joined, and 
the same plan pursued, the upper end begins about Pitaicachi, and 
the lower somewhere near the other mean. 

“ Admitting that the central region is about the north end of the 
Teras,-and the southern portion of the San Bernardino valley, the 
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peculiarity which attracted my attention was apparently the two 
circles of maximum intensity, — the mountain-line, and the one 
indicated by the destroyed and injured towns. The solution is for 
you. But the thought has obtruded itself in my mind, why cannot 
there be areas of re-enforcement in earth as in water waves, where 
a succession of small impulses are followed by an aggregated one? 
This by reflection and accumulation of successive shocks from the 
focus. Of course, the point could be placed on the isoseismal of 
the towns, or considered as areas of characteristic epicentral dis- 
turbance. 

Noteworthy is the immunity of Bacerac and San Miguel; the 
former nine miles south, the latter three and one-half miles to the 
north, of Babispe. Though the energy of the shock was undoubt- 
edly great, no serious damage was inflicted, save to the feelings of 
the inhabitants ; and the degree of religious frenzy originated, more 
than compensated for the lack of seismic perturbations. They can 
be put on the isoseismal of Tombstone. 

“Of the effects of the fezd/or, none have been of greater inter- 
est or more importance than the modification of the water-supply 
of the shaken district. During the first shock, all over the area of 
severe and even moderate vibration, the phenomena of water-cra- 
ters were exhibited. This, however, was merely a temporary affair, 
the flow ceasing as soon as the violent shaking was over. It is the 
permanent re arrangement of the water-distribution which we have 
to consider. Many apocryphal stories have been told of the won- 
derful increase of water in the Yaqui and other streams immediate- 
ly succeeding the earthquake. In addition to the outpouring of the 
crater water, many springs were made. This latter effect was not, 
however, an instantaneous one. In most of the rivers and springs 
where there has been increase, at first they went almost dry; then 
in a few days or weeks was a gradual augmentation of water, this 
antedating the rainyseason. At the present time there is an alter- 
ation in the water-supply, with others, of the following streams and 
springs: the rivers of Fronteras, Yaqui, and San Bernardino; the 
springs of Penuelas and several others with uncertain names; the 
arroyos of the passes, Elias, Elisu, and Cabellera. Most important is 
the Yaqui River. This gradually gained in volume after the first 
diminution, until the flow equalled its midwinter amount. The San 
Bernardino is now flowing from head to mouth, a thing never before 
known at this season of the year, and is said to be gaining. Several 
important springs on the eastern side of the mountains, opposite 
Babispe in Chihuahua, were increased in size, notably Penuelas on 
the Carretas Ranch. A number of entirely new springs were 
started. In fact, over the entire central seismic region, the water- 
supply has visibly augmented. In considering this, the effect of an 
unusually severe rainy season must be estimated. 

“The rainy season of 1887 has been unequalled since 1881. 
There was, however, an unquestioned gain of water before this set 
in. But when it did come, there was nothing by which one could 
judge whether a specified enlarged flow was due to rain or ¢em- 
élor. The summer rainfall has been added to greatly by an ex- 
traordinary winter downpour. Altogether, there has been sufficient 
celestial increment to throw considerable doubt on the proximate 
origin of the terranean and subterranean surplus. Unlike the 
treasury surplus, there is no need of reduction. It is required. 
By reason of this extraordinary quantity of aerial moisture, the es- 
timate of the value of the quake to the country must be held as 
subject to modifications in the future, should a dry season super- 
vene, and demonstrate that the abundance of water was due to the 
heavens, not to the earth. One cannot contemplate the San Bernar- 
dino valley without believing that such stupendous changes as are 
there manifest must have caused some permanent alteration in the 
subterranean reservoir, — either increment or decrement. And if, 
at the lapse of a year, a decided increase is noted, as has been, the 
former result must be concluded to have taken piace. 

“Tt will be noted in all reports that the direction of the first 
shock is given as from west to east. This, perforce, in most in- 
stances can be nought but error, especially on the line of the rail- 
roads from Guaymas north. But let us consider the case of the 
Sulphur Spring valley. At the time of the primary quake a cattle 
round-up was going on at the station called Abbott’s Ranch. The 
house is near the centre of the valley, which is here nearly thirty 
miles wide, and thoroughly waterlogged. There is no running 
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stream; but over its entire area water exists, from a few feet in 
depth on the margin, to but a few inches in the centre, which is full 
of swampy holes. It is a mass of alluvium, neither the mesas nor 
the bordering ranges on the west or east encroaching much on the 
margins. All reports from this place (and I have interviewed at 
least thirty of the one hundred or less men present when the first 
shock occurred) say it came from the west. The explanation I 
have to advance for this may or may not be a tenable one. It is 
this : in all earthquakes, near the central region there is what may 
be called a ‘resonant area’ preceding the vibratory movements of 
the earth. This, in the Zezblor of May 3, antedated the onset of 
the tremors a sufficiently long time to have passed to the west and 
north-west at the instant the shake began. Of course, the noise 
being in the west, the origin of the simultaneous terranean move- 
ments was of necessity located there. This, however, does not en- 
tirely answer for the Sulphur Spring valley. There they claim to 
have seen the rocks falling and the dust rising on the western side 
of the valley first, and some seconds later the same phenomena on 
the eastern. I am inclined to think that this is to a certain extent 
true. Myreasons are the character and continuity of the mountain- 
ranges extending from the western side of the epicential area to the 
western portion of the valley, and the nature of the valley itself. 
The rate of vibration and wave-propagation must have been modi- 
fied by passing through so saturated and heterogeneous a mass as 
the latter. The mountains are not actually continuous between the 
points mentioned, but there is less breaking, therefore slighter ap- 
parent chance of interruption, on that line than any other; and it 
seems not an improbable or impossible hypothesis to assume that 
the waves, both of sound and of movement, were propagated along 
that line most rapidly, and did reach the western side of the valley 
anterior to the time they made their appearance in the east. If this 
be not the solution of such united testimony, it must be solved in 
some other way. I think the time-data indicate this view of it, 
though in this you must be the judge. 

“ Among other seguwe//z, the mountain-fires which the effects of 
the earthquake were the sole factors in originating, were due to 
two causes, — falling bowlders and the emission of ignited gases. 
The Sierra Madre fires were, beyond question, synchronous, and 
arose similarly. The evidences of gaseous irruption were few but 
striking. Primarily were the statements of many who claim to 
have seen streaks of flame at different points, in the course of the 
first night in. particular, and several times thereafter during suc- 
ceeding days and nights while the heavy shocks continued. This 
evidence might have been a subjective sensation purely, due to in- 
herent mendacity, or phenomena of fright similar to the stellar 
exhibition of syncope. The objective testimony cannot, I believe, 
be gainsaid. The shifting of such a tremendous mass of earth 
must have had some concomitant phenomena; and, if water and 
gas shot out to varying but moderate altitudes, why should not 
ignited gas do the same? It did; and the evidence was found in 
several places, both in the river-beds and in the hills along the line 
of faulting. This consisted of cinders about the margins and on 
the walls of the river-fissures, and the discovery of burnt branches 
overhanging the edges of such places, as well as the same testi- 
mony on some of the hills and mountains near the main fault. 

« Anywhere near one hundred and fifty miles of the centre the 
energy of the shocks was considerable. All along the Sonora 
Railroad, from Guaymas to Nogales, and from the latter place to 
Benson, Tucson, El Paso, and as far north as Albuquerque, gen- 
eral alarm was excited. From Charleston to Benson, in the San 
Pedro valley, was a section of quite violent and terrifying motion. 
Water-tanks slopped over, cars were set in motion on the track, 
chimneys thrown down, buildings cracked, and water spouted up 
from the ground. The last-mentioned phenomenon was not ex- 
hibited north of Fairbanks. The track sank and bent at a point 
where it runs in an east-and-west course, about two miles west of 
Fairbanks. The convexity of the bend was south. These villages 
and stations are in the narrow, alluvial bottom of the river-course. 

“ At Batepito are some old adobe houses. They were frail and 
in ruins many years anterior to the earthquake, but it is remarkable 
that the remaining walls were not prostrated by the shock. Of 
course, some of the upper portion was broken off, and one or two 
having roofs crumbled in. Such structures in Babispe, Opotu, 
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Fronteras, or San Bernardino, would have been demolished. These 
houses stand in the centre of the section mentioned as having been 
covered with water several inches deep, and which has sunk over 
four feet. 

“ Tombstone being the nearest place where a number of time- 
observations could be compared, it becomes requisite to know with 
as great exactitude as possible the instant the shock arrived. At 
the onset of the ¢emzb/ov I had just noted the time, and my watch 
was partially in my hand in the act of returning it to my pocket. 
When I looked, it was 2.48 mining time, which was that day thirty- 
five minutes faster than standard or railroad time. When, recog- 
nizing the nature of the phenomena occurring, I again looked at 
my watch, just one and three-quarters minutes had elapsed. This 
was after the tremors had passed. The noise, resembling artillery- 
firing more than any thing else, continued for some seconds, dying 
slowly away in the north, to return in afew seconds from the south. 
By careful comparison and consideration of at least thirty different 
statements as to the Tombstone time, I am compelled to put the 
onset at 2.13, with a possible and probable error of ten or fifteen 
seconds. From Guaymas to Benson I have made personal inqui- 
ries, and think there is room for more error than in the Tombstone 
time. The difference in Sonora time and standard was that day 
thirty-four minutes. 

“As concisely as possible I have tried to convey to you the facts 
as seen by myself, and ventured some crude notions based upon 
my interpretation of the observed phenomena. My idea of the ex- 
planation of the opinion that the shocks came from the west is not 
altogether theory. I have had the good or bad fortune to have 
witnessed and felt a large number of mild and severe ¢emdélors the 
past year; and if the judgment of a non-expert, based upon per- 
sonal experience, be worth consideration, then the assumption is 
not valueless, and is worthy of your investigation.” 

Mr. Goodfellow’s report is accompanied by maps and photo- 
graphs, references to which are omitted here, as have also been 
some few brief passages not essential to a comprehension of the 
facts. 


Distortion in Plane-Table Sheets. 


Mr. H. G. Ogden presented to the Philosophical Society, March 
17, some observations on the effects produced in a plane-table 
sheet by its absorption of moisture. It is well known that wetting 
a sheet of paper causes it to swell or expand, and that, when the 
sheet has dried again, it has returned to about its original dimen- 
sions. Mechanical draughtsmen have realized the errors liable to 
occur in their work from this cause, and have effected a partial 
remedy by shrinking the paper upon a board, and securing the 
edges to prevent further contraction, and then to provide against 
expansion by working in a reasonably dry air. Surveyors using 
the plane table resort to the same devices when executing work of 
great refinement, especially if they have not the check afforded by 
the positions of a triangulation previously plotted on the sheet. 
But even with a well-conditioned triangulation, unless the paper is 
glued to the board, the contraction is frequently the cause of great 
annoyance, and sometimes of error. 

When a sheet of paper expands from moisture, the percentage 
of increase in length is less in the direction of the grain of the 
paper than at right angles to that direction, or across the grain, and 
the difference between these percentages is practically the distor- 
tion. If the percentage of increase should be the same in both 
directions, there would be only a change of scale: all distances 
would be proportionally increased, and the points would bear the 
same relations to each other as before the expansion. 

While it is true that the primary cause of the distortion is the ab- 
sorption of moisture, the resultant effect is usually a permanent 
contraction, subject only to slight changes, except under the condi- 
tion of excessive moisture. It is while this point of permanent con- 
traction is being reached that the greatest annoyance is experienced 
and the most serious errors are likely to occur. Mr. Ogden then 
described a series of experiments made at the Coast Survey office 
some years ago, to ascertain the changes in length that took place 
in the hand-made antiquarian paper backed with muslin. Inspec- 
tion of these observations, when plotted in the form of a curve, 
shows that there was a decided tendency to assume a state of per- 
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manent contraction. The readings at this point for each cross- 
section are 35 and 26 d. c. m., or at the rate of a little over 
.5 d.c.m. per inch of paper in one case, and .4d. c. m. in the 
other. The difference between these rates is the average distor- 
tion in this case, —a quantity that is quite appreciable in a foot 
of paper, and very plainly so intwofeet. In field-work, Mr. Ogden 
said that he had frequently found the distortion double this amount, 
and in one instance he remembered it nearly three times as large. 
He had also worked a whole season without any appreciable devel- 
opment of distortion. 

In charts or maps printed from copperplates, or by any process 
that required wetting the paper, this distortion is largely developed, 
usually averaging as great as one per cent, and, if inferior paper 
has been used, as much as two or three per cent. The fact that 
this distortion exists is frequently not realized even by the most ex- 
pert navigators, and some even magnify the errors by laying off 
courses with a protractor, discarding the compass-cards printed 
with the chart. These compass-cards are affected by the contrac- 
tion exactly as the sheet is: directions ascertained by them are per- 
fectly good, but the graphic angle between any two directions is 
erroneous, except in the case where the directions are on the lines 
of contraction. L 

Mr. Ogden then referred to a diagram, a copy of which is given 


herewith. 4, B, C, etc., were plotted in the true relations. After 
A B ane 
| Se on ee (0 oI Zz 
SNe ey Poe ae eo ne FZ i 
ine wa 
> LL I 
A 
| : oo 1 
| SS 7 1 
| Gee 1 
| IGA, H 
Z { 
Z 1 
Z 
1 
1 
1 
HA th rh 


the sheet has contracted, a, 0, c, etc., represent the relations those 
points have assumed. The paper contracts at a uniform rate in 
each direction. 

The table is supposed to be at Y, the exact centre of the figure, 
and it is required to determine the position by the distorted points 
a, b,c, etc. By reversing the telescope, we immediately ascertain 
that we are directly on the line HD. It will also show that we are 
on the lines JZ, CG, and BF. But the distortion is not apparent 
until the telescope is pointed at the signals, and the lines are 
drawn on the sheet. Then if we orient by the line HD, we shall 
produce the figure of the diagram, giving five determinations, 1, 2, 
3, 4, and .Y, each made with four well-conditioned points. Any one 
of these positions would be considered satisfactory if we-had not 
the other points to show that something was wrong. To orient by 
the lines BF will produce the same result. But if we take the diag- 
onal AZ, we shall have two positions at 5 and7, formed by the 
intersection of the diagonal points, with the lines from the other 
points running wild. Using the diagonal CG would give two 
points at 6 and 8, with the lines at the other points running wild, as 
before. 

There is no question, that, out of the nine positions developed by 
these settings, that at Y is the only true compromise. When the 
sheet is distorted, all positions are compromises ; and X is the true 
compromise in this case, for it is on the lines GC, AZ, etc.: @ being 
below, and e above, the line connecting A and £, by equal quanti- 
ties, a line drawn between the distorted points @ and e must pass 
through the middle point X. The positions 5, 6, 7, and § cannot 
be true, because the lines forming them will not pass through the 
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opposite points when extended, which we know to be conditions 
that must be filled. 

The plane table is essentially a direction instrument. Theoreti- 
cally we can do perfect work without knowing a single distance, 
and afterwards, by measuring some length between objects marked 
on the sheet, determine a scale for the whole. This being the case, 
the angle at the occupied station, between two points marked on the 
sheet, will be the same wherever the points may happen to be on 
the paper. It is the practical application of the geometric functions 
of similar triangles. But the distortion of a sheet destroys these 
perfect proportions, for we have to preserve directions betyveen 
fixed objects, and knowingly increase or diminish the angle con- 
tained between the directions. As at X, we know that it is in its 
proper position on the line between ae, cg, etc.; but we know also 
that the angle aX% is smaller than it is in nature, and the angle 
aXc is larger. 

This forcing the position does not produce any appreciable error 
in the work represented, as in short distances, like filling in detail 
around the station, the distortion cannot be measured, and in long 
distances it can be eliminated. It is evident that a station made by 
three points on the lines of contraction will give the table the true 
orientation, for the effect of the distortion upon three points so 
situated is only that of a change of scale, and a change of scale 
does not affect orientation. But the position of the station made in 
relation to the other points on the table is not true, owing to the 
change of scale not being the same on both lines of contraction. 
From the conditions presented, Mr. Ogden deduced the following 
rules : — 

(1) A station made with three points that are on the lines of 
contraction, the resecting lines forming nearly right angles at their 
intersection, will give the true position in relation to all points on 
the sheet (as %, 4, and @). 

(2) A similar condition of right-angular intersection at the 
station, but the lines forming diagonals to the lines of contraction, 
will give the worst possible position for the station (as a, c, and e@). 

(3) A station made with three points on one of the lines of con- 
traction will give the correct orientation of the table (asa, 2, and). 

(4) In estimating errors of the points due to distortion, those 
situated on the lines of contraction require no allowance, however 
distant. 

Mr. Ogden then explained the treatment in cases where only 


three points were visible, — first, when all of them are on the lines 


of contraction ; second, when two of them are on the lines of con- 
traction, and one of them not; and, third, when neither of them is 
on the lines of contraction. 

The effects of distortion, as Mr. Ogden explains them, throws 
some light on the relative accuracy of plane-table triangulation. 
This class of work is good and reliable if the paper does not change 
its conditions ; but it is evident that a triangulation extended over 
a sheet that has contracted since the base was plotted on it, and 
the first few triangles laid down upon it, will be continued on vary- 
ing scales. We have but to conceive the triangles extended in the 
form of a parallelogram, working two sides of it from each of the 
separate bases to acommon point, to see the theoretical outcome of 
such conditions. 

Plane-table triangulation is liable to be further complicated by 
frequent changes of scale or different degrees of contraction as 
the work progresses, which prevent the possibility of computing 
the resultant errors. Some check can be obtained by subdividing 
the sheet into squares of uniform size, which will show, at least, 
how much the paper has changed when the work is finished. Such 
squares are an assistance in the information they give while the 
work is in progress ; and by carefully watching the changes in them 
it would be possible to apply corrections for the points of a plane- 
table triangulation that would eliminate the worst of the errors 
incident to such work. 

The uniformity in the contraction of a sheet of paper may also 
be taken advantage of in measuring the length of a diagonal line 
by drawing lines on the lines of contraction at right angles with 
each other; and, having obtained the true lengths of the two sides 
of the triangle, the third may be computed with at least as much 
accuracy as it could have been measured on the paper if the scale 
had not become distorted. 
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ELECTRICAL SCIENCE. 
Alternating versus Continuous Current Distribution. 


THE subject which most engrosses the attention of electric- 
lighting people at present, is the question of the relative values of 
continuous and alternating currents for electrical distribution. In 
England the matter was brought up by the papers of Messrs. 
Kapp and Mackenzie on transformers, while in this country a 
pamphlet issued by the Edison Company, attacking the alternating 
system, has been followed by two interesting papers read before 
the Chicago Electric Club, —one by Mr. Leonard in favor of the 
continuous, the other by Mr. Slatterly favoring the alternating sys- 
tem. 

The difficulty in all of this material is that it is distinctly partisan. 
In spite of this, it is valuable. The trouble, of .course, in getting 
reliable data on the subject, lies in the fact that those who have had 
most experience of the practical difficulties or advantages of a sys- 
tem are those who are directly interested in its working, and who. 
must have some bias in its favor. 

In the discussion before the Chicago Electric Club, Mr. Leonard, 
taking the matter up first, considers the following points: first cost, 
economy, reliability, value of possible sources of revenue, safety, 
effect on existing property. Under the first head he calculates the 
cost per lamp of the copper necessary for conductors in the 
direct system at different distances from the station: for example, 
with an average loss of eight per cent in the conductors, and a dis- 
tance of six thousand feet, the cost is $3.87 per lamp. With this. 
he compares the cost of the corresponding investment in the alter- 
nating system, — copper and transformers, — and makes it $4. This 
ison the assumption that copper is sixteen cents per pound. As 
it is principally in the cost of conductors that the alternating claims 
advantage over the direct system, Mr. Leonard’s figures would go. 
to prove the advantage of the latter for mean distances up to six 
thousand feet from the station. Passing to depreciation of the dis- 
tributing plant, Mr. Leonard claims that the conductors in the direct 
will depreciate in value less than the conductors and converters of 
the rival system. The reliability of the direct system would seem 
greater than that of the other ; for the apparatus is less complicated, 
and a breakdown of one engine or dynamo in a station will not 
affect the lights. The possible sources of revenue seem to Mr. 
Leonard more numerous in the continuous system. At present the 
alternating system can supply only light and —if it is ever needed 
— heat: its rival can be utilized for all the purposes to which elec- 
tricity can be applied. The danger of high potential alternating 
currents is dwelt upon, and fatal results were cited. 

Mr. Slatterly, in replying to the paper, disputes some of Mr. 
Leonard’s points. The estimates, based on sixteen cents per pound. 
for copper, would hardly apply to copper at nearly twenty-five cents, 
its present price. The alternating system has the advantage that 
it can be used at azy distance from the station, and the latter can 
be built on inexpensive ground, not in the middle of a crowded dis— 
trict where property is costly. Mr. Slatterly claims for the alter- 
nating system that the accidents that have happened are due to in- 
experience, and their occurrence was not a fault of the system. On 
the question of danger he states that alternating currents are not so 
dangerous as continuous currents of the same potential. As re- 
gards distribution of power, Mr. Slatterly thinks that an alternating 
electro-motor will soon be forthcoming. 

In considering electrical questions with a view of deciding be- 
tween two systems, we should consider two things, — economy 
under present conditions, and the probable progress in the near 
future. As things stand at present, we may say that the direct 
system has the disadvantages of a limited area of distribution, and 
the necessity of locating in a central position, where land is expen- 
sive : the alternating system has the disadvantage of a considerably 
greater loss in distribution, of greater complexity and consequent 
liability to accident, impossibility of distributing power, and danger. 
These considerations would point to the direct system being best 
in the central portions of cities, while the alternating system should 
be used for towns and for the suburbs of cities; possibly, too, as 
an auxiliary to arc-lighting stations. 

In the future the alternating system can hope for the perfection 
of a motor and the general improvement of the apparatus: the 
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direct system can hope, besides the ordinary improvements, for the 
perfection of some converter for direct currents; above all, for 
storage-batteries. If storage-batteries are successfully developed, 
the alternating system has nothing to offer that the direct system 
does not possess, while the advantages of the latter will be over- 
whelming. As we have already pointed out, however, a combina- 
tion of the two systems would undoubtedly be best at the present 
moment. 


ELECTRIC MOTORS FOR MINING-WORK.— Some contracts 
have just been completed by the Sprague Electric Motor Company 
that are being watched with interest by mine-owners. The most 
important order is for motors to be used on a circuit of about 
eighteen miles in length, for pumping, hoisting, etc. The river 
whose bed it is desired to work for gold, curves in a horseshoe 
shape; and a tunnel has been cut across the narrow part of the 
shoe, diverting the river from its bed. A turbine in the tunnel 
drives the generating-dynamo, while the motors are distributed 
along the bed of the river. Some of the other contracts are for 
running hoisting apparatus by motors, the power being obtained 
from streams distant two or three miles. There is no application 
of electricity with a wider field than the distribution of power, and 
nowhere can power be more successfully distributed by electricity 
than in mining-work. 


FARBARKY AND SCHENCK ACCUMULATORS.— Among the 
numerous modifications of the Faure-Sellon-Volckmar accumulators, 
‘one of the most successful is the battery designed by Farbarky 
and Schenck. Originally the usual ‘grid’ form of support plate 
was used, the improvement consisting in mixing coke or other po- 
rous substance with the active material to give a better circulation 
of the electrolyte in the plate. Recently a change has been made 
in the shape of the holes in which the active material is contained. 
With the square hole completely filled with peroxide, there is no 
-allowance made for its slow expansion, and the result is the ‘ grow- 
ing’ of the positive plate, with, under certain conditions, a falling- 
out of the plugs. In the new Farbarky-Schenck plate the solid 
bars are circular in form, intersecting, and leaving between the 
larger openings smaller, narrow slits, that allow the peroxide in the 
main openings to expand without causing more than a slight local 
strain. While it seems possible that this form of plate is an im- 
provement on the ordinary type, yet it is hard to believe that plates 
made by pasting red lead or litharge into holes in lead frames can 
form the final type of storage-cell. In England, Germany, Austria, 
and this country, the Faure plan of using salts of lead mechanically 
applied to the support is almost universally used. In France, on 
the other hand, some modification of the Planté plate is usually em- 
ployed, the endeavor being to form active coatings on the lead sup- 
ports by the employment of an electric current, either forming the 
‘peroxide from the material of the support, or depositing it from the 
solution employed. At present the Faure plan is most generally 
used, but it is probable that the final lead storage-cell will be made 
‘by some modification of the Planté system. 


THE SCHANSCHEIFF PRIMARY BATTERY. — This battery has 
zine and carbon electrodes in a solution of basic sulphate of mer- 
-cury and bisulphate of mercury in water. The cell has been tested 
by Sir W. Thomson, Mr. Preece, and others, and has been highly 
‘commended by them. The liquid can be quickly renewed when ex- 
hausted ; the expense is not great; and for certain classes of work, 
such as mine-lamps, the lighting of trains, etc., itis said to possess 
advantages in weight and economy over secondary batteries. 


BOOK-REVIEWS. 


The Lony White Mountazn ; or, A Journey in Manchuria. By 
-H. E. M. JAMES. London and New York, Longmans, Green, 
& Co. 8°. $6. 

WE have reported several times on the interesting journey of 
Messrs. James, Younghusband, and Fulford in the south-eastern 
portions of Manchuria. A full account of this journey has now 
been published. ‘The special value of the book lies in the full and 
concise description of the history, the inhabitants, and the religion 
of the province, and particularly its administration, produce, and 
trade. In the southern provinces the Chinese form of administra- 


: SCIENCE. 


[VoL, Sy Noe27a 


tion has now almost entirely superseded the Manchu, while in the 
province of Kirin both Chinese civil officials and Manchu military 
commandants are found. Inthe northern provinces, where Chinese 
immigrants are not so numerous as in southern Manchuria, the 
Manchu military officers still bear sway. In the region of the Long 
White Mountain no officials of any kind are found, but the inhabit- 
ants have formed themselves into guilds, —a very effective means 
of keeping their district free from brigands, which infest almost the 
whole province of Manchuria. The towns and villages are pro- 
tected from their ravages by walls. In discussing the taxation, the 
author mentions the general corruption of the authorities, and gives 
his opinion on the opium trade. He shows that opium is grown 
in many parts of Manchuria, even close by the highways, although 
its cultivation is prohibited by law. Therefore he thinks that the 
raid upon the Indian opium trade is out of place, as China can sup- 
ply her want of opium herself. This chapter of the book is one of 
the best, as the author, who is a member of the Civil Service of 
India, has evidently a thorough knowledge of the trade and com- 
merce and of the production of eastern Asia. In the description of 
his travels, which occupies the second half of the book, particular 
attention is paid to the produce of each part of the province, to the 
methods and facilities of trade, and to the dues collected from it. 
He describes the roads, which are for the most part practicable 
only in winter, when the swamps and bogs are frozen. Even the 
military roads are in a poor condition. The most interesting part 
of the journey was that in the Ch’ang-pai-shan, the Long White 
Mountain, which was known from descriptions of Chinese travel- 
lers and the Jesuits, who visited it in the beginning of last century. 
The mountains were said to attain a height of twelve thousand feet 
or more, but the measurements of Younghusband show that it is 
only eight thousand feet high. The sources of all important rivers 
of Manchuria are situated in these mountains; and it must be re- 
gretted that the travellers, on account of a scarcity of supplies, 
were unable to make a more accurate survey of this region. The 
description of the inhabitants, who have formed a small republic of 
their own, is very interesting. We described some of the observa- 
tions made by the travellers in this region in No. 245 of Sczence, 
according to a lecture delivered by James before the Royal Geo- 
graphical Society. In the present volume he details his experiences 
more fully, and his report is full of interesting facts. After leaving 
the Long White Mountain, the travellers turned northward, and 
visited Tsitsihar and many other places, their travels practically 
covering the whole region east of the line from the Gulf of Liao-Tung 
to Tsitsihar. The book, which is accompanied by a good map and 
numerous illustrations, forms a very valuable contribution to our 
knowledge of the present state of affairs in Manchuria, the author 
giving a vivid picture of all he has seen and heard during his inter- 
esting journey. 


A Manual of Analytical Chemistry, Qualitative and Quantita- 
tive, Inorganic and Organic. By JOHN MUTER. 3d ed. 
Philadelphia, Blakiston. $2. 

THE object of this work has been to produce a manual, short 
and easily understood, taking the student from the simplest to the 
most complex matters of qualitative analysis, and also dealing 
with quantitative work sufficiently to give him a fair insight into all 
branches of this department. It is adapted for students who desire 
to prepare for pharmaceutical, medical, or general university 
examinations in practical chemistry. The present edition has been 
considerably condensed in bulk, though a large amount of additional 
matter has been introduced. Muter’s analytical chemistry has 
always been a popular manual with teachers and students, and the 
improvements in this edition will make it still more acceptable. 


The Urine. Memoranda, Chemical and Microscopical, for 
Laboratory Use. By J. W. HOLLAND. Philadelphia, Blakis- 
ton. 12°. 50 cents. 

THIS manual deserves to be generally adopted in medical schools 
and by physicians. It contains the latest and best tests, and is 
well illustrated. In addition to the tests recommended, which are 
both chemical and microscopical, Dr. Holland gives, under the 
heading ‘Import,’ the bearing which the result of these tests has 
upon the diagnosis and treatment of the patient. For instance, after 
describing the various tests which may be employed for the detec- 
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tion of urea, he says, “ As urea is highly soluble, it is never spon- 
taneously deposited. It varies in amount with different diseased 
conditions: e.g., in febrile and inflammatory affections it is in- 
creased in the forming stage, and diminished in that of defervesence ; 
in diabetes mellitus and simplex it is excessive in the urine; while 
in acute yellow atrophy of the liver it may be entirely absent. In 
acute and chronic Bright’s disease there may be a decided falling- 
off from the healthy proportion, causing a lower specific gravity. In 
such cases thereis more or less danger of uremia.” These clinical 
notes are well and concisely written, and increase the value of a 
book which is in all other respects excellent. 


NOTES AND NEWS. 

Dr. EMIL BESSELS, the eminent Arctic explorer, died suddenly 
on Saturday, March 31, at Stuttgart. His death was reported here 
on Monday, but not confirmed until Wednesday. He was well 
known to American scientists, as he lived in Washington after his 
return from the ‘ Polaris ’ expedition, of which he was a member. 
He died while in his native country, where he was about to publish 
a number of works. 

— The incessant endeavors of the Providence Franklin Society 
to organize a geographical survey of the State of Rhode Island have 
at last been successful. The Legislature of that State has voted a 
sum of five thousand dollars for a topographical survey, and ap- 
pointed a commission of three to contract for and superintend the 
work. Prof. Winslow Upton, Mr. Mills, and David W. Hoyt were 
appointed commissioners. 

— Th. Macfarlane, in the third ‘Bulletin of the Laboratory of 
the Inland Revenue Department of Canada, comments upon the 
adulteration of coffee in Canada. Among eighty-five samples col- 
lected in various cities of Canada, only forty-four, or fifty-two per 
cent, were genuine, while the rest were to a greater or less extent 
mixed with chiccory and roasted grain and peas. Among the 
samples occurred some described as “chiefly roasted grain with 
chiccory and a little coffee.” As these samples were bought by 
revenue Officers, it is probable that in reality the percentage of 
adulterated coffee is still greater than the above figures indicate. 


— Dr. Gotz Martius of the University of Bonn publishes a lecture 
upon the aims and results of experimental psychology, in which he 
makes a high claim for the admittance of this science to an ac- 
knowledged place upon the curriculum of every university. The 
immediate occasion of the address was to arouse an interest in this 
line of research among the members of the university at Bonn, and 
to urge the establishment of a laboratory where Professor Lipps, 
the well-known psychologist, and himself, can have the opportunity 
of contributing to the advance of this growing science. There are 
several indications that the leading educational institutions of this 
country will advocate a similar department in the near future. 


— The Imperial Observatory of Rio de Janeiro plans the publica- 
tion of a universal dictionary of climatology. For this purpose, the 
director, Mr. L. Cruls, has prepared and sent out a circular solicit- 
ing information from all official and private sources as to the 
climatic elements of places at which observations have been or are 
being carried on. A table is attached to the circular, in which the 
results of observations are to beinserted. The mean temperatures 
of the months of the year, the mean maxima and minima, humidity, 
days and amount of precipitation, cloudiness, frequency of gales, 
days of frost, prevailing winds, the absolute maxima and mini- 
ma, the mean annual barometric pressure, and the mean annual 
oscillation of the latter, are the points on which information is 
solicited. 

—Last summer Prof. B. W. Evermann of the State Normal 
School, Terre Haute, and Prof. O. P. Jenkins of De Pauw Univer- 
sity, spent their vacation at Guyamas, Mex., on the Gulf of Califor- 
nia, collecting fishes. They packed their specimens and shipped 
them for home, but they did not arrive until recently, having been 
lost somewhere. Professors Evermann and Jenkins will arrange 
the collection this summer, and prepare the results of their work 
for publication. 


—In Sczence for March 9, p. 119, Ist column, 5th line from bot- 
tom, for ‘homogeneous’ read ‘homonymous,’ for ‘image’ read 
‘images,’ and for ‘it’ read ‘they.’ 
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LETTERS TO THE EDITOR. 
Dr. Edward Tyson and the Doctrine of Descent. 


ONE of the things most strongly emphasized by the recent pub- 
lication of Charles Darwin’s letters is his conscientious recognition 
of the claims of others to the first discovery of either the law of 
descent with variation or the principle of natural selection. The 
pains he took to prefix to the later editions of his work on the origin 
of species an historical sketch, is evidence of his earnest desire to 
do full justice to all previous explorers in his field. He, however, 
did not consider it incumbent on him to look beyond the narrow 
circle of those who had distinctly and explicitly expounded a doc- 
trine of derivation. Nevertheless, for the future historian of scien- 
tific belief, the mere foreshadowings and beginnings of the modern 
idea of the origin of species, which Darwin set upon a firm basis 
of inductive proof, cannot but have an enduring interest and im- 
portance. 

In this view of the matter, I feel that I may perhaps claim space 
in your journal to call ‘attention to the work and writings of a man 
who does not seem to have been mentioned heretofore in connection 
with this subject, but who undoubtedly had at least a vague pre- 
sentiment of the coming theory of the descent of man, derived from 
anatomical investigations, which, even at the present time, would 
probably be regarded as skilful and exact. I refer to Dr. Edward 
Tyson, fellow of the Royal Society and of the College of Physicians,, 
and otherwise distinguished in his day as a man of learning and 
ability, who published, in 1699, his treatise entitled ‘ Orang-Outang, 
stve Homo Syluestris; or the Anatomy of a Pygmte compared 
with that of a Monkey, an Ape, and a Man. 

It is pleasing to observe in this book not only the carefulness 
with which Dr. Tyson traced the differences and resemblances. 
between the parts and organs of the little monkey brought to him 
from Africa and the homologous parts in the higher primates, par- 
ticularly man, but also the ingenuity and insight with which he 
drew inferences, which, if freed from the repressing influences of 
the seventeenth century, we can hardly doubt would have extended 
to the clear discernment and acceptance of the general law of devel- 
opment. The details of his anatomical comparisons thereis not room 
for here ; but some of his theoretical views may, I think, be referred 
to without exceeding proper limits. 

In the first place, he seems to have perceived, though dimly, the 
main basis of evolution ; for, amongst other similar reflections, he 
says, “I find there are intermediate Sfeczes of Bezngs between 
Vegetables and Animals, as the Zoophyta ; the Hzstory of which I 
could extreamly desire might be given us; and cant but think that 
regularly in compiling a Hzstory of Anxzmals, one should commence 
from them; and amongst these, no doubt, but that there are several 
degrees of Perfection, till we come to what might be properly called 
an Anzmal.” And in another place, with still more particularity, 
he tells us, ‘‘ Tis a true Remark, which we cannot make without 
Admiration; That from Minerals to Plants; from Plants to Ani- 
mals; and from Animals to Men; the Transition is so gradual, 
that there appears a very great Similitude, as well between the 
meanest Plant, and some Minerals; as between the lowest Rank of 
Men, and the highest kind of Animals. The Animal of which I 
have given the Anatomy, coming nearest to Mankind; seems the 
Nexus of the Animal and Rational.” 

As if it were not enough to thus skirt along the edge of the doc- 
trine of derivation, our author appears to have actually had a pro- 
phetic eye upon the great leader in the scientific renaissance of the: 
nineteenth century, when he exclaims that “it would be the Per- 
fection of Natural History, could it be attained, to enumerate and 
remark all the different Sfeczes, and their Gradual Perfectzons 
from one to another.’’ And with the same irresistible impulse 
which Darwin possessed, to philosophize as well as observe, he 
further on explains with reference to his own comparative survey 
of his pygmy with a monkey, an ape, and a man, that, “ by viewing 
the same Parts of all these together, we may the better observe 
Nature's Gradatzon in the Formation of Azzmal Bodies, and the: 
Transitions made from one to another.” 

It is interesting to observe, also, that Dr. Tyson not only antici- 
pated, in ameasure, the methods and conclusions of the Darwinian. 
period, but even, in some cases, made use of the very terms and, 
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phrases which we have come to associate with that period alone. 
‘Thus he declares “that in this Chazz of the Creafzon, as an inter- 
mediate Link between an Afe and a Mam,” he would place his 
pygmy. Elsewhere, however, he cautiously explains that his pygmy 
“is no Man, nor yet the Common Ape; but a sort of Anzmal be- 
tween both; and tho’ a Bzfed, yet of the Quadrumanus-kind ; tho! 
some Jen too, have been observed to use their Fe? like Hands, as 
I have seen several.” In another place he gives it as his opinion 
that “ we may safely conclude, that Mature intended it a Bzped,” 
though he apparently feels bound to add the qualification, Ove Ul 
still chmnk it but a sort of A4fe and a meer Bruze.” In fact, all 
through his comparison he is careful to aver, that, while “our 
Pygmie more resembles a JZaz than Ages and Monkeys do 
where it differs, there ’tis like the Afe-kznd.” 

In the summary of the results of his dissections and comparisons, 
he gives tables of the particulars in which “the Orang-Outang, or 
Pygmie, more resembled a Man, than Apes and Monkeys do,” and 
of those in which “ the Orang-Outang, or Pygmie, differ’d from a 
Man, and resembled more the Ape and Monkey-kind.” The points 
-of resemblance to man he enumerates as forty-eight, and the points 
of difference as thirty-four. It is a curious fact that some of his 
points of similarity are the very ones that Darwin has made prom- 
inent by the attention which he has given to them. For example: 
Dr. Tyson refers to the form of the ears, in regard to which he says, 
“None could more resemble those of a Man than our Pygmie’s ; 
both as to the largeness, colour, shape, and structure. Here I ob- 
‘served the Helix, Ant-Helix, Concha, Alvearium, Tragus, Antz- 
Tragus,and Lobus.” Like Darwin, too, he traces the rudimentary 
tail, “oh which he remarks, “‘ The Os Coccygzs had but four Bones, 
and these not perforated, as tis in JZax, In Monkeys there are 
more Sones, and they are perforated.” Darwin attaches impor- 
tance to the fact “that the hair on our arms tends to converge from 
cabove and below to a point at the elbow.” Dr. Tyson notices the 
same peculiarity, of which he remarks, “The tendency of the Hair 
-of all the Body was downwards ; but only from the Wrists to the 
Elbow ’twas upwards ; so that at the Elbow the Hair of the Shoul- 
-der and the Arm ran contrary to oneanother.”’ 

In his work on the descent of man, Mr. Darwin makes the fol- 
lowing statement: “It is notorious that man is constructed on the 
same general type or model with other mammals. All the bones 
in his skeleton can be compared with corresponding bones in a 
monkey, bat, or seal. So it is with his muscles, nerves, blood-ves- 
‘sels, and internal viscera. The brain, the most important of all the 
organs, follows the same law, as shown by Huxley and other anat- 
-omists. Bischoff, who is a hostile witness, admits that every chief 
fissure and fold in the brain of man has its analogy in that of the 
‘Orang; but he adds that at no period of development do their 
brains perfectly agree; nor could this be expected, for otherwise 
their mental powers would have been the same.” And now Dr. 
Tyson, after comparing all the bones in man’s skeleton with the 
corresponding bones in his monkey, and following the same process 
with the muscles, nerves, blood-vessels, and internal viscera, comes 
also to the organ of intelligence, regarding which he observes, 
“From what is generally received, viz. That the Brazz is reputed 
the more immediate Seat of the Soz/ itself; one would be apt 
to think that since there is so great a disparity between the Soz/ of 
a Man and a Brute, the Organ likewise in which ’tis placed should 
‘be very different, too. Yet by comparing the Brazz of our Pygmze 
with that of a Maz, and, with the greatest exactness, observing 
each Part in both; it was very surprising to me to find so great a 
resemblance of the one to the other, that nothing could be more. 
So that when I am describing the Bvazz of our Pye me, you may 
justly suspect I am describing that of a Man, or may think that 
I might very well omit it wholly, by referring you to the accounts 
already given of the Anatomy of an Humane Brazn, for that will 
indifferently serve for our Pygmze, by allowing only for the magni- 
tude of the Parts in Jaz. Since therefore in all respects the 
Brain of our Pygmze does so exactly resemble a JZan's, I might 
here make the same Reflection the Parzszans did upon the Or- 
gans of Speech, That there zs no reason to think, that Agents do 
perform such and such Actions, because they are found with Or- 
gans proper thereunto; for then our Pygmze might be really a 
Man... . But those Wobler Facultzes in the Mind of Alan 
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must certainly have a higher Principle; and Matter organized 

could never produce them; for why else, where the Organ is the 

same, should not the Ac¢zons be the same too; and if all depended 

on the Organ, not only our Pygmie, but other Brutes likewise, would 

be too near akin to us.” CHARLES F. Cox. 
New York, April 2. 


Temperature of the Saco River. 


THE monthly mean in the table is based on daily observations of 
the temperature of the running water at Saco, Me., at the head of the 
lower falls, about four miles from the mouth of the river. This 
river is about one hundred miles in length, and has its source in the 
Notch of the White Mountains of New Hampshire. Flowing 
nearly in a south-easterly direction, it reaches the sea in latitude 
43° 27’, the total fall being about 1,900 feet. 

On the gth of December, 1837, nearly the whole of the water was 
stopped during the night by anchor-ice, which gradually disappeared, 
and the full flow of the river was restored at about eleven o’clock A.M. 


Mean Montuty. TEMPERATURE. 
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(No observations were made in November and December, 1839). 


Year. Maximum. | Minimum. | Range. 

ean ae eee pte | (ee 

1837 July 19 73° | Dec. 9 | 32° | 4r° 
1838 a RT 76 | Nov. 25 | 32 | 44 
1839 “29 76 | Dec. 18 32 I 44 


1837, SOLID LINE; 


1838, BROKEN LINE; 1839, DOTTED LINE. 

At a recent meeting of the British Association it was decided 
that observations be made on the temperature of the rivers and 
lakes of Great Britain. The results thus obtained will be of great 
value, and will depend on a great variety of causes, among which 
are the time of exposure to sunlight, the temperature of the earth 
and the air, the cooling effect of evaporation, the barometric press- 
ure with reference to evaporation, also the effect of the wind in its 
direction and force, the rapid or gradual melting of snow in the 
valleys, the turbid or clear condition of the water as to its effect on 
surface radiation, the exposure of the water to the air at falls and 
rapids, and the length of time that the surface is covered with ice. 


JOHN M. BATCHELDER, 


Cambridge, Mass., March 9. 


ApriL 6, 1888. | 


Calendar of Societies. 


Anthropological Society, Washington. 

March 20.— Lester F. Ward, Social and 
Economic Paradoxes ; Edward I. Peters, Ob- 
servations on the Theory of Rent. 

Biological Society, Washington. 

March 24, — Cooper Curtice, Tenia fimbriata, 
a New Parasite of Sheep ; Charles Hallock, Re- 
version of Domesticated Animals to a Wild 
State ; J. W. Collins. The Work of the Schooner 
*Grampus’ in Fish-Culture. 

Philosophical Society, Washington. 

March 31.—C. V. Riley, Some Recent En- 
tomological Matters of International Concern ; 
H. A Hazen, Two Balloon Voyages ; Thomas 
Russell, Baudin Vertical Minimum Thermome- 
ter & Marteau; C. O. Boutelle, Geodetic Azi- 
muths. 

Boston Society of Natural History. 

April 4. —Samuel Wells, Life of the late 
Richard C. Greenleaf ; Robert T. Jackson, The 
Development of the Oyster, with Remarks on 
Allied Genera. 

Purdue Scientific Socicty, Lafayette, Ind. 

March t9. —L. S. Thompson, The Place of 
Art in Education; W.S. Windle, The Rose- 
Leaf Spot (Actinomea Rose); F. W. Brady, 
The Westinghouse Air- Brake. 
Engineers’ Club, St. Louis. 
21.—S. F. Burnet, Cements and 
E. L. Corthell, Inter-oceanic Ship 


March 
Mortar ; 
‘Transfer. 


Publications received at Editor’s Office, March 
12-31. 


AMERICAN Legion of Honor Magen Vol. I. No. 1. 
March, 1888. Palmyra, N.Y., F. G. Crandall. 16 p. 
ge 


Barroit, G. Il Tabu. Firenze, Tipografia dell’arte 
dellaStampa. 32p. 12°. 

Bonar, J., ed. Letters of David Ricardo to Thomas 
Robert Malthus, 1810-23. Oxford, Clarendon Pr. 
251p. 8°. $2.7 

‘Canapa, Annual Rot of the Department of the Inte- 
rior, "of the Dominion of, for the year 1887. Ottawa, 
Government. 8°. 

‘CHAMBERLAIN, M. A Systematic Table of Canadian 
Birds. St. John, N.B, The Author. 14p. f°. 
Howe tts, W. D. Indian Summer. Boston, Ticknor. 

395 p- 16°. socents. 

Hussett. W. The Great Amherst Mystery. A True 
Narrative of the Supernatural. New York, Bren- 
tano’s. 168 p. 12°. 25 cents. 

James, H. E.M. The Long White Mountain; or, a 
Journey in Manchuria. London and New York, 
Longmans, Green, & Co. 5020 8° $6. 

Kine, T. Haschisch. A Novel. New York, Brentano’s. 
314 p. 16°. 50 cents. 

Kiemm, L.R. Chips froma Teacher’s Workshop. Bos- 
ton, Lee & Shepard. 408 p. 16° 


KNEELAND, S. Volcanoes and Earthquakes. Boston, 


Lothrop. 2209p. 8°. 
Prestwicu J. Geology, Chemical, Physical, and Strati- 
graphical. Vol. II Stratigraphical and Physical. 


Oxford, Clarendon Pr. 606 p. 8°. 
RapciirFre, C. B. Behind the Tides. 
York, Macmillan. 65 p. 8°. 
Reep, H. A Photography applied to Surveying. New 

York, Wiley. 68p. 4°. $250. 

RICKETTS, P. de P., and RussE.t, S. H. Skeleton Notes 
upon Ynorganie Chemistry. "Part I. Non-metallic 
Elements. New York, Wiley. 29 p. 12°. $t.50. 

Sotpan, F. L. Grube’s Method of teaching Arithmetic 
explained. Chicago and Boston, Interstate Publ. Co. 
66p. 12°. 

Tuurston, R. H. 
Design, Construction, and Operation. 
Wiley. 671 p. 8°. $6. 

University of the State of New York, Proceedings of the 
Twenty-fifth Convocation of the, "held July 5, 6,and 
7, 1887. Troy, Troy Pr. Co. 232 p. 8°. 

Upton, W., and Rotcnu, A. L. Meteorological Observa- 
tions during the Solar Eclipse, Aug. 19, 1887, made at 
Chlamostino, Russia. Ann Arbor, Mich., Register 
Publ. House. 25 p. 8°. 

Vetscuow. F. A. The Natural Law of Relation between 
Rainfall and Vegetable Life, and its Application to 
Australia. London, Edward Stanford. 4op. 12°. 
1 shilling. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently practical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2) Spanish Simplified— 
12 numbers (with keys) ro cts. each; No, 7 now ready ; 
anewnumber on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


London and New 


A Manual of Steam-Boilers: their 
New York, 
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SCIENCE CLUBBING RATES. 


a 
% DISCOUNT. Ag g 
oe} 3 
We will allow the above discount to] 2 4, | 3 2 so 
any subscriber to Sczence, The Swiss) $5 Se a 
Cross, or The Puzzler, who will send me a 3 
us an order for periodicals exceeding =) © 
$10, counting each at its full price. wn a 
American Agriculturist $ 4.30/$ 2.50 
American Analyst 4.25| 2.25 
American Architect and Building 
News. 
Imperial edition..............+. 10.00] 12.80] 11.00 
Gelatine ‘‘ A 7.00) 9.80] 8.00 
Regular “ .. 6 00} 8.80} 7.00 
American Garden............. I.00| 4.25] 2.25 
American Journal of PEON 3.00] 6.25] 4.25 
American Machinist .. 2.50) 5-30) 4 50 
American Magazine.. 3-00]; 5-80] 4.00 
American Naturalist. 4.00] 7-50] 5.50 
Andover Review .. 4.00] 6.80] 5.00 
Atlantic.......... 4.00} 6.80] 5.00 
Babyhood I 50| 4-30] 2.50 
Babyland... -50| 3-75) -X.75 
Bradstreet’s 5.00) 7-80] 6.00 
Brains eects 3-50| 6.30) 4.50 
Building (weekly)... 6.00] 38.80) 7.00 
Carpentry and Building. I.00| 4.25) 2.25 
Century Magazine..... 4.00| €.80] 5.00 
Chautauquan, The .. 1.50) 4 30) 2-50 
Christian Union, The.... 3.00) 5.80] 4.00 
Christian Weekly, Illustrated. . 2.50) 5-30| 3.50 
cosmopolitan, | ANNGsgoaqgo0e6 2.00] 4 80| 3.00 
Critic... S'obsa00 3.00) 5.80} 4.00 
Mactan ee 2.00} 4.80] 3.00 
Eclectic Magazine... 5.00} 7-80] 6.00 
Edinburgh Review. 4.00; 6.80] 5 00 
Electrical World 3-00, 5-80] 4.00 
Electrician and Electrical Engineer. 3.00) 5 80] 4.00 
Electrical Review...-.--+.+2++-+ee+- 3.00] 5.80] 4.00 
Engineering and Mining Journal 4.00] 6.80) 5.00 
English Illustrated Magazine.. I.75| 4-55| 2-75 
Family Story Paper (N.Y.).. 3.00| 5.80] 4.00 
Forest and Stream........- 4.00} 6.80] 5.00 
Forum, The.......- 5-00} 7-80| 6.00 
Godey’s Lady’s Book 2.00; 4.80] 3.00 
Harper's Bazar... 4.00} 6.80] 5.00 
Harper’s Magazine 4.00} 6.80} 5.00 
Harper’s Weekly........ 4 00] 6.80} 5.00 
Harper’s Young Eeoule:. 2.00} 4.80! 3.00 
Health and Home..... 1.00| 4 25] 2.25 
Herald of Health...........+.-++--+ 1.00] 4.25] 2.25 
Illustrated London News (Amer. | | 
YEPrint)....- see cee eneere --| 4.00] 6.80) 5.00 
Independent, The.. 3.00) 5.80] 4.00 
Inter Ocean, The.. I.00| 4.25] 2.2 
Iron Age (weekly)...----.-.- 4.50} 7-30| 5.50 
Journal of Philology (Eng.) ......-- 2.50| 5-30] 3 50 
Journal of Speculative Philosophy 
(begins with Jan. No.)......-.-+-- 3.00] 5.80) 4.00 
Judge sdd00d0q000q00000 -.| 4.00] 6.80] 5.00 
L’ Art. t2.00| 14.80] 13.00 
Life... ++| 5-00] 7.80] 6.00 
Lippincott’ s Magazine. is 3.00} 5.80] 4.00 
Littell’s Living Age.. --| 8.00) 10.80) 9.00 
Little Men and Women . seer OO|l14u25|(en2n25) 
London Quarterly peogDoG --| 4-00] 6.80] 5.00 
Macmillan’s Magazine -.| 3.00] 5.80] 4 00 
Magazine of American History.... 5.00] 7.80) 6.00 
Medical and Surgical Journal. - | 5.00] 7.80] 6.00 
Mechanical Engineer........ +-| 2.00] 4.80) 3.00 
Metal Worker...... | x.00] 4 25] 2.25 
Microscope, The. v:| T.00] 4.25) 2.25 
Nature.... ..-...++. -| 6.00) 8.80) 7.00 
New Princeton Review.. 3.00] 5.80| 4.00 
North American Review 5.00] 7.80) 6.00 
@uting eee 3.00] 5.80! 4.00 
Overland Monthly. 4:00} 6.80] 5.00 
PERE doo: dude I.00] 4.25] 2.25 
Political Science Quarterly. . 3,00} 5 80] 4.00 
Popular Science Monthly. . 5.00] 7.80] 6.00 
Popular Science News..... 1.00] 4.25] 2.25 
Portfolio, The........- 7.50| 10.30] 8.50 
Practitioner...... 3-50] 6.30| 4.50 
Public Opinion ... 3.00] 5.80] 4.00 
Buc keeretett-ret= 4.00) 6.80) 5.00 
Puck (German)... 5.00] 7 80) 6.00 
Quarterly Review (London 4.00} 6.80] 5.00 
@ueriestyepeceeesssihe I.00| 4.25) 2 25 
Rural New-Yorker. 2.00 4.80] 3.00 
St. Nicholas......... 3.00] 5.80] 4.00 
School Journal ...... 2.50| 5-30] 3-50 
Scientific American | 3.00] 5.80} 4.00 
Supplement...........25 0 s.+5- 5.00, 7.80) 6.00 
Architect and Builders’ edition..) 2 50) 5-30! 3 50 
Scribner’s Magazine.............+++ 3.00] 5.80] 4.00 
Southern Cultivator. Sele) |}o15 0 4e30l ne 25c 
Springfield Republican “(weekly).. 1.00] 4.25] 2.2 
Sunday School Times.............-- 2.00, 4.80] 3.0C 
Teachers’ Institute... I.25| 4.c5| 2.2 
Texas Siftings..... 4.00; 6.80] 5.0¢ 
‘Treasure-Trove.....- I.00} 4.25] 2 25 
Truth Seeker, The.. 35c9| 5.80] 4-00 
Wide Awake ...... .. 2.40| 5 20] 3.40 
Voung Folks’ Journal..............- I.00| 4.25] 2.25 


N. D. C. HODGES, 
47 Lafayette Place, 
New York. 


Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN............ ..... Manager. 


Cor. 4th Avenue and 23d St. 


JUEOS, WUE, 


A New Play by D. Berasco and H. C. Dr Mitte. 
Preceded by............Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


ADISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
Evenings at 8:30. Saturday matinée at 2. 


THE LONDON COMEDY SUCCESS, 
HEART OF HEARTS. 
HEART OF HEARTS. 

By Henry Arthur Jones, suthon of ‘* The Silver Kiag, 
c. 


ALLACK’S. THIRD WEEK. 
Under the direction of Mr. HENRY E. ABBEY 
MARCH 23, 


MON HY - 
MON HY. 


Evenings, at 8:15. Matinée Saturday at 2:15. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. 

BROADWAY, 41ST-ST., AND 7TH-AV. 
Manazersereiecce ares Mr. FRANK W. SANGER. 
Acknowledged by the 
ENTIRE PRESS 
THE HANDSOMEST THEATRE IN THE CITY. 
Practically Fire-proof, Thoroughly Comfortable, 
Perfectly Ventilated, Best Constructed, and 
SAFEST THEATRE IN THE WORLD. 
EVERY EVENING and SATURDAY MATINEE. 


FANNY DAVENPORT. 
IN VICTORIEN SARDOU’S MASTERPIECE, 


LA TOSCA. 


BOX OFFICE OPEN FROMo A.M. to 10 P.M. 
Boxes, $12, $10, $8. Orchestra stalls, $1.50 
Orchestra circle, $1.50 and $1. Balcony, $1.50 and $1. 
Gallery, 50 and 35 cents. Admission, 50 cents. 


CADEMY...... Gago0%e0 GILMORE & TOMKINS, 
CADEMY................ Proprietors and Managers. 
MARCH 21, 


Bandmann, “ Jekyll and Hyde.” 


25, 50, 75C-, $1+00, 


ALY’S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 

EVERY EVENING at 8:15. MATINEES begin at 2. 

EVERY NIGHT at 8:15, production of Shakspeare’s 

comedy in five acts, ‘Midsummer Night’s Dream, by 
AUGUSTIN DALY. 

MATINEES WEDNESDAYS and SATURDAYS. 


SEAN ARD THEATRE. Broadway and 33d st. 
97TH TIME. LAST WEEK. 
STEELE MACKAYE IN 


PAUL KAUVAR. 


*,*Thursday, March 29, 100th and souvenir night. 


OCKSTADER’S THEATRE, 
Dockstader, Shepard & Graus, Proprietors. 
FOURTH WEEK 
Crowded Houses. A Success. Without Doubt. 


CORINNE IN ARCADIA. 


Reserved Seats, 25, 50, 75, $1. 
EVENINGS, 8:15 Matinee’ WED. AND SAT. AT 2. 
*,*In preparation, MONTE CRISTO, JR 


FEDEN MUSEE. 23d St., “between 5th and 6th Ave. 
Open from rr to rr. Sunday, 1 to rr. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3to5 AND 8 torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents, 
Ajeeb, the Mystifying Chess Automaton. 
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Used by Gasca of first. class Manufacturers 
and Mechanics ontheir best work. Its success 
has brought a lot of imitators copying us ane every 
way possible. Remember that THE ONLY 'g ENUINE 
LePage’s Liquid Gine is manufactured ee by the 


RUSSIA CEMENT C0 GLOUCESTER, MASS 
v2 Sample by mail 20c! stamps. 

These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Department 
Buildings, by the Pullman Palace Car Co., Mason & 
Hamlin Organ and Piano Co., and by thousands of 
first-class manufacturers and mechanics throughout 
the world, for all kinds of fine work. Pronounced 
STRONGEST ADHESIVE KNOWN. Sold in tin cans 
for mechanics and amateurs, and in bottles for 
family use. The total quantity sold between Jan., 
1880, and Jan., 1885, in all parts of the world 
amounted to over 32 MILLION BOTTLES. Be sure and 
get the genuine LePage’s made only by RUSSIA 
CEMENT Co. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
TOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CoO. 


a COOD NEWS 


To LADIES. 
G emit manmonannee of- 


fered. Now’s your time to get 

as ions up orders for our celebrated 

ar hee Teas and Coffees, and secure 

COMPANY, a beautiful Gold Band or Moss 
s : Rose China Tea Set, Dinner Set, 

Gold vand Moss Rose Toilet Set, Watch, ‘Brass Lamp, 

or Webster's Dictionary. For full particulars address 
THE GREAT AMERICAN TEA CO., 

P: O. Box 289. 81 and 33 IOAN St., New York. 


W. H. WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phiia, 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


SPRING AND SUMMER 


DRESS GOODS. 
JAMES McOREERY & 60. 


are now offering the following 
lines of Dress Goods: 

Check and Striped Cheviots 44- 
ineb, 75¢c.; 54-inch, 85c. and 
$1.00; worth $1.00 and $1.25 

The above are remarkable value. 


ORDERS | Boe any part of the country 
BY will receive careful and prompt 
MAIL \ attention. Mention this paper. 


JAMES McCREERY & C0. 


BROADWAY AND ELEVENTH ST., 
NEW YORK. 


MAP-MAKING. 


All publishers or others de- 


siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
placing 

Any 


work entrusted to us will be 


for estimates before 


their orders elsewhere. 


carefully made under the super- 
vision of our geographical edit- 


or, Dr. Franz Boas. 


N. D. C. HODGES, 


Publisher of Sczezce, 
47 Lafayette Place, 
New York. 


‘The Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Life 
Policies and Accident Policies. Only large accident 
company in America, Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
Has paid 


weekly indemnity. policy-holders nearly 


$11,000,000. All policies non-forfeitable. All claims 
paid, without discount, and immediately on receipt of 


satisfactory proof. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth - - 


Half Morocco - 


50 cents. 
75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title. and allows 
the opening of the pages perfectly 
flat. “Any ‘number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Scfence is 
always convenient for reference. 


aG BINDER 


N. D. C. HODGES, 
47 Lafayette Place, New York. 
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TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
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DESPITE THE SNEERS in some quarters, and vacillation in others, 
where neither sneers nor vacillation are becoming, the movement 
in favor of manual training is proceeding with remarkable vigor 
and rapidity. Ex-Pres. Rutherford B. Hayes recently delivered an 
excellent address on the subject before the Ohio Legislature, and in 
the cities of St. Paul and Detroit the school boards are now con- 
sidering favorable reports presented by special committees on the 
subject. The Detroit report is so thoroughly representative of the 
way in which competent school boards are proceeding, that we 
quote a portion of it. It contains the following passage: ‘The 
bulk of our children cannot make a living except through hand- 
work : intellectual training alone is therefore an insufficient prep- 
aration for life, so far as they are concerned. Man is by nature a 
tool-user. As much of his superiority comes from his skilful hands 
as from his brain. Neglect to educate his hand, and you deprive 
him of a large portion of his power. The hand is the peer of the 
intellect : it executes what the mind conceives. The most brilliant 
ideas are shorn of their splendor if the hand is without the neces- 
sary skill to express them. The hand and the mind should receive 
equal culture. True education looks after the whole man : any edu- 
cation short of this is a failure. Tomake man a harmonious being, 
such as he was intended to be by his Creator, all his powers must be 
equally developed. Such development, according to Everett, was 
found in Washington, of whom he said that he reminded him of a 
circle, every point in whose circumference is equally distant from 
the centre. The present system of education is strongly biassed in 
favor of professional and literary pursuits, to which there would be 
no objection were every man’s vocation in life, law, medicine, the- 
ology, or kindred avocations. But these are not the callings for 
which the majority are intended. The average man must earn his 
bread by the sweat of his brow, and must be a producer, in order 
to obtain support. Manual labor has fallen into disrepute among 
us, and the result is that the great majority of our young men go into 
the professions, while we have to go abroad for skilled mechanics. 
The professions are overstocked, and two-thirds of their members 
earn precarious livings. Those who do not seek the professions join 
the huge army of poorly paid clerks and book-keepers, or become 
Micawbers, dawdling away life ‘ waiting for something to turn up.’ 
The condition of our girls is still worse. They, too, have been 
taught to look down upon labor, and their only hope of support is 
inherited wealth or fortunate marriage. The poor have no for- 
tunes to leave behind them, and the divorce courts tell us that mar- 
riage is, alas! too seldom ‘love in a cottage.’ How shall all this 
be remedied? By the manual-training school. Educate the hand 
side by side with the head, and you will dignify labor. The prin- 
cipal reason why the professional man is treated with respect, while 
the mechanic is regarded as a mere drudge, is because the one is 
something outside of his pursuit, while the other is practically noth- 
ing. There is as much nobility in a piece of fine cabinet work as 
in a bill in chancery, and yet the world does not think so. Why? 
Because the lawyer is a man of general intellectual culture, while 
the mechanic is the contrary. Mix brain with any thing, and you 
ennoble it. Make a man the victim of mere routine, and you degrade 
him. No matter how skilful he may be, he will rank no higher than a 
mere automaton. In fact, the automatic machine which he tends 
in the shop is considered his superior. All through the centuries, 
intellectual pursuits have been favored, while manual labor has been 
treated with disrespect, if not scorn. Plato tells us, in his ‘ Repub- 


lic, that God made men of gold, of silver, and of iron; that those 
made of the first-named material were intended to be our rulers, 
those made of the second were to be their assistants, while those 
made of the third were placed on earth to be hewers of wood and 
drawers of water. Plato could not see any dignity in mere manhood. 
Were he alive to-day, however, he would have a higher appreciation 
of the man of toil. He would learn that this era of the world is 
termed the reign of the people, and that in the future their pursuits 
are to be esteemed as highly as the pursuits of those who win bread 
and fame by the tongue and the pen. This esteem will be accorded to 
them, not because the achievements of the tongue and the pen are 
unworthy of the honor which they have heretofore received, but 
because they will be brought into the service of the workshop. 
In this glorious future the tools of the artisan, and the books of the 
scholar, will be regarded as equal members of a happy brotherhood 
working together in beautiful harmony. As has been said, the son 
of Vanderbilt’s brakeman will then have the same chance for suc- 
cess in life as the son of Vanderbilt. And when that blessed day 
comes, discontent among the laboring-classes will largely disappear, 
for no one will then be obliged to run the race of life handicapped 
with its present inequalities. Give us the manual-training school, 
and there will be less occasion for strikes, lock-outs, and anti- 
poverty societies.” Whether all the beneficent economic and 
social effects that the report predicts will follow the introduction of 
manual training, is at best doubtful; but that the tenor of the re- 
port is sound is unquestionable. 


Capt. C. E. DUTTON, of the United States Geological Survey, 
is now engaged in writing his monograph on the Charleston earth- 
quake. The reports upon which this will be based are complete, 
and in shape for the public printer. No earthquake of ancient or 
modern times has ever been observed with so great care and ful- 
ness of detail as has that of which the city of Charleston was so near 
the centre of disturbance. Almost nothing remains to be desired 
in this report. Besides the observations made by professors in 
several colleges, by hundreds of railroad officials, and at signal 
stations, hundreds of intelligent private citizens have reported their 
own experiences, giving to Captain Dutton a mass of data such as 
has not before been collected in regard to a dozen earthquakes. 
This material has, of course, all been carefully digested; and the 
conclusions which Captain Dutton will present in his monograph 
will constitute one of the most valuable additions to scientific 
knowledge yet made through the United States Geological Survey. 
The same volume will also contain a report on the Sonora earth- 
quake, very abundant material for which has been collected in those 
portions of the United States to which the ¢Zemzdlor extended. Mr. 
Goodfellow’s report upon the phenomena of the epicentral region of 
the disturbance in Sonora was all that was needed to complete the 
desirable data. Both of these monographs will be ready for the 
printer by June 1, and an effort will be made to hasten their publi- 
cation. 


AN EXPERIMENT is being tried in Chicago which deserves suc- 
cess. A series of economic conferences between business-men and 
working-men has been arranged with the purpose of making busi- 
ness-men and working-men acquainted with each other’s views. 
Business-men do not attend working-men’s meetings, and only know 
of their proceedings and debates at second-hand. Similarly work- 
ing-men have no appreciation of the magnitude and complexity of 
the problems with which business-men are daily confronted. The 
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Chicago conferences aim to remove this lack of mutual understand- 
ing and appreciation, and to pave the way fora better state of things 
in that strike-ridden city. The conferences are to take place on 
successive Sunday evenings, and are seven in number. There are 
four representatives of the working-men to speak: namely, George 
A. Schilling, on ‘The Aims of the Knights of Labor;’ Thomas J, 
Morgan, on ‘The Labor Question from the Standpoint of the 
Socialist ;’ Joseph R. Buchanan, on ‘A View from the Labor 
Sanctum ;’ and A. C. Cameron, on ‘ An American Trades-Union- 
ist’s View of the Social Question.’ The business-men are allotted 
three representatives: Lyman J. Gage speaks on ‘ Banking and the 
Social System ;’ Charles L. Hutchinson, on ‘Is the Board of Trade 
Hostile to the Interests of the Community?’ and Franklin Mac- 
Veagh, on ‘Socialism as a Remedy.’ Miscellaneous discussion is 
not to be allowed at these conferences, because of its obvious dan- 
gers; but at the conclusion of each address any one in the audience 
is to be at liberty to question the speaker on any point, provided 
the question is stated respectfully. It is hoped that such questions 
and answers will prove an instructive and profitable feature of each 
meeting. We shall await with considerable interest some account 
of these conferences, and their success. 


SCHOOL OF MECHANIC ARTS AT THE ALABAMA 
POLYTECHNIC INSTITUTE. 


SINCE manual training as a feature of general education is. ex- 
citing increased interest, we are gratified to note the advance of 
this important movement in industrial education in the South, and 
present as a matter of interest to our readers the plan of the rooms 
and the scheme of work of the School of Mechanic Arts at the 
Alabama Polytechnic Institute, Auburn, Ala. This school is under 
the charge of Mr. George H. Bryant, a graduate of the Massachu- 
setts Institute of Technology. 

The department of mechanic arts at the Alabama Polytechnic 
Institute was organized in 1885, and during the summer of that 
year the motive plant for the whole department, and the machinery 
and equipment for the wood-working shop, were purchased and 
erected. The former consists of a 25-horse power Harris-Corliss 
engine, steam for which is supplied by a 30-horse power steel, hor- 
izontal, tubular boiler, for which a substantial brick boiler-house 
and chimney were erected. iy 

The wood-shop occupies one half of a room 50x90 feet (the 
lower story of one of the college-buildings), the other half being 
taken for the machine-shop. The equipment for this shop com- 
prises the following : 20 double wood-working benches, each with 
complete set of carpenter's tools; 20 turning-lathes, 10 inches 
swing, each with set of tools; 1 double circular saw; 1 band saw; 
1 surface planer; 1 buzz planer; 2 scroll saws (power); 1 large 
pattern-maker’s lathe; 1 36-inch grindstone. In addition to these, 
the tool-room is supplied with a variety of extra hand-tools for 
special work. 

During the summer of 1886 a substantial brick building, 32 x 72 
feet, one story high, with monitor roof, was built for the forge and 
foundery departments. This is divided into two rooms each 35 x 30 
feet, each department occupying one room. 

The equipment for the foundery consists of moulding-benches 
for twelve students, each supplied with a complete set of moulders’ 
tools; a 14-inch cupola with all modern improvements; a brass 
furnace with a melting capacity of 100 pounds of brass at a heat, 
with a set of crucibles, tongs, etc.; also a full supply of ladles, large 
and smali moulding-flasks, special tools, etc. 


The forge-shop equipment consists of 12 forges of new pattern, . 


each with anvil, set of smith’s tools, etc. The blast for all the 
forges is supplied by a Sturtevant No. 3 steel pressure-blower 
(which also furnishes blast for the foundery cupola); and a No. 15 
Sturtevant exhauster draws the smoke from the fires, and forces it 
out through the chimney. 

In the machine-shop are the following tools: 6 14 inches x 6 feet 
engine-lathes ; 2 16 inches x 6 feet engine-lathes ; 1 22 x 22 inches x 5 
feet friction-planer; 1 15-inch shaper; 1 20-inch drill-press; 1 
Universal milling-machine ; 1 post-drill 15 inches; 1 corundum tool- 
grinder; 1 bench emery-grinder. Chipping and filing benches for 
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twelve students, each with vise, set of files, chisels, hammers, etc., 
are provided, one-third of the shop being set apart for this work. 
In the tool-room are found a good variety of cutting and measur- 
ing tools, shop appliances, etc. The full course in mechanic arts 
runs through three years, as follows :— 

First Year. — First term, elementary mechanical drawing (one 
month), carpentry ; second term, carpentry, turning begun ; third 
term, carpentry and turning alternating. 

Second Vear.— First term, pattern-making (six weeks), foundery- 
work begun, moulding and casting ; second term, foundery-work 
finished, smithing begun in forge-room ; third term, smithing. 

Third Year.— First term, chipping and filing ; second and third 
terms, machine-work in metals. 

During the second year, lectures are given on moulding and cast- 
ing, and the metallurgy of iron and steel, and in the third year oc- 
casional lectures on mechanical subjects connected with the shop- 
work. 

A special course in steam and mill engineering, with practice 
with the apparatus, is provided for advanced students who wish to 
take extra or special work in practical mechanics. The average 
yearly attendance in this department during the past three years 
has been about ninety. 


SOME SOCIAL AND ECONOMIC PARADOXES.’ 


The Artificial is Superior to the Natural. — Reforms are Chiefly advo- 
cated and brought about by Those who have no Personal Interest 
in Them. — Discontent increases with the Improvement of the 
Social Condition, etc. 


THE progress of science has always been jeopardized by two 
classes of persons, who, though the exact opposite of each other, 
are both constantly striving to circulate specious errors under its 
name. One of these classes of persons seeks to induce belief in 
improbable things, on the ground that most now accepted truth has 
once been held to be improbable. The other class seeks to shake 
confidence in established truths on the ground that they have not yet 
received mathematical demonstration. On the one hand, theories 
which are still awaiting proof, or which lie on the extreme confines 
between the known and the unknown, are taught as established 
truths ; and, on the other hand, great principles whose establish- 
ment has cost ages of most laborious research are brushed aside as 
if they were but visionary hypotheses. The first class judges every 
thing by analogy; the second confronts every thing with a para- 
dox. 

The sincere searcher after truth has much more to do than mere- 
ly to acquire a knowledge of the truth that has been made known: 
he has to distinguish between real truth and apparent truth; and 
this when the apparent truth is presented to him under all the out- 
ward guise of real truth, and when the real truth is presented to 
him in the form of error to be shunned. The two classes may 
therefore be called respectively ‘analoguers’ and ‘ paradoxers,’ be- 
tween whom the honest and uninitiated inquirer must run the 
gauntlet; and strong indeed must be that judgment that comes 
through unscathed. There will always be Stokeses and Zollners to 
offer specious proofs of what seem impossibilities, as there will al- 
ways be Lobatschewskys and Dr. Deemses to question geometric 
opinion, and Dukes of Argyll to undo the work of Darwins. 

When, therefore, we approach the subject of the paradoxes of na- 
ture, we must do so fully aware that we may be placed in the category 
of paradoxers in general, and fully prepared to have our paradoxes 
discounted accordingly. And while the physical paradoxes that 
the universe presents are most of them too well known in our 
day to admit of being called in question, as they all were when 
first announced, I fear that in the case of social and economic 
paradoxes there will be no body of truth to which appeal can be 
made. 


I propose to point out a few of those propositions in sociology, 
and especially in political economy, which are now on trial, and to 
indicate what I regard as the probable verdict of history upon their 
truth or falsity. But in this latter task I do not arrogate to myself 


1 Paper read before the Anthropological Society of Washington, D.C., March 20, 
1888, by Prof. L. F. Ward. 
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any gift of prophecy, nor pretend that the judgment I shall offer 
upon any of the cases is to be considered infallible; for so complex 
or obscure are most of these problems, that it is of the utmost im- 
portance to recognize not only that much that seems to be truth is 
mere analogy, but that a large part of what seems to be false is 
merely paradoxical. 

I shall speak chiefly of certain propositions of modern economic 
writers which are so much at variance with the current doctrines 
of political economy, that, if true, they are certainly paradoxic; but 
before coming to them, and as a sort of preparation for them, I will 
mention a few others of a much broader character, which, assum- 
ing their truth, may properly be called social, or sociologic, para- 
doxes. Ihave preferred to treat these propositions as paradoxes in 
analogy to the paradoxes of physical nature to which I have re- 
ferred, rather than to treat the better-known and generally accepted 
dicta which are contradictory to them as popular errors or fallacies, 
because I deem it less important to lay stress on the error contained 
in the latter than upon the truth contained in the former, and also 
because this method of treatment possesses a certain novelty which 
may lend some interest to a subject which at its best will be re- 
garded as dry, even if it be less ‘ dismal’ than the orthodox politi- 
cal economy has acquired the name of being. 

Perhaps the broadest of the paradoxes which can be claimed as 
sociologic, and which certainly applies to the next lower stage of 
biologic law, and still more obviously to physical phenomena, is 
embodied in the theorem that ¢he artzficzal 2s superior to the nat- 
ural, Certainly this proposition does not seem true, and, on the 
contrary, seems to contravene all our common instincts and in- 
tuitions ; but when subjected to careful study or candid thought, its 
truth is invincible, at least in those more simple periods of action. 
For even a well-shaped club is superior to the fists, not to speak of 
bows and arrows and Springfield rifles. So are houses better than 
caves ; and clothing, however coarse, better than nakedness. The 
same is true for nearly every material thing to which any value is 
assigned. And in the organic world the vegetable and animal prod- 
ucts which have most value are those which have been perfected 
by human culture, and are, in so far, artificial. 

It is therefore only in the higher stage of sociologic phenomena 
that this proposition admits of being disputed by the candid stu- 
dent. Here some of the highest authorities stoutly maintain that 
nature is not to be interfered with, with impunity. But the curious 
part of their case is, that they base it upon the general negation of 
our original proposition ; viz., upon the ground that the natural is 
superior to the artificial, —the proposition which in physics and 
biology is clearly false. It is therefore a petztzo princzpze. 

The sociologic paradox may, then, be put in this form: she 
arbitrary control of the soctal forces %s economical. Or the con- 
verse: the normal action of the soczal forces 7s wasteful. The 
orthodox economists maintain that the normal action of laws that 
govern the social and industrial world are not only economical, but 
are the very best possible, and cannot be interfered with without 
injury to the interests of society. And the philosophers of the in- 
dividualist school take the same view of it. They even deny the 
expediency of sanitary regulation in cities, and maintain that mor- 
tality due to bad drainage is a sufficient inducement to individuals 
who own the property to combine and perfect the drainage. I cite 
this merely as an example of the absurd lengths to which this 
favorite theory leads such writers. In the light of the sanitary prog- 
ress of the nineteenth century, due entirely to organized social 
effort, such statements can scarcely be supposed to emanate from 
the sane mind. 

Starting from such extremes, it would not be difficult to show 
that the general doctrine of /azssez fazre is unsound when contem- 
plated as a universal principle of sociology; and so much has lat- 
terly been said upon this point, that all the best writers, even in 
England, who still desire to hold on to the doctrine, are giving up 
its universal applicability, and only contending for it on the ground 
of expediency. Nothing more could be asked, since no fair-minded 
person will deny that it is often better to allow the most absolute 
free play to the natural agencies, not merely of society, but of 
physical nature as well. But that even free trade may sometimes 
be a very costly policy is as clear as that manufacturers should be 
authoritatively forbidden to adulterate drugs and articles of food. 
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But not to dwell upon such broad principles 4nd generalizations, 
and coming nearer to the domain of economics and modern ques- 
tions of social reform, I will, at the risk of some abruptness, state 
another paradox in the following words: reforms are chiefly ad- 
vocated and brought about by those who have no personal interest. 
zm them. 

I do not claim that this is universal, and there usually comes a 
time in the history of every reform when the victims of the evil to 
be reformed join in the work, and help to secure its consummation. 
But in some cases, like the abolition of slavery, even this does not 
take place. And any one who will take the trouble to inquire into 
the constitution of those assemblies and associations that meet and 
organize for various charitable, benevolent, and reformatory objects, 
will find that they are composed almost exclusively of persons who. 
are actuated by purely altruistic motives, and have nothing to gain 
beyond the approbation of their fellow-creatures. Even great 
political reforms are usually instigated and chiefly prosecuted by 
persons not at all interested in their success, except from some 
high moral point of view. So much is this the case that working- 
men’s parties are usually officered by lawyers, professors in col- 
leges, clergymen, or writers on social topics. I do not deny that 
these men may often have selfish designs, but I am not misan- 
thropic enough to doubt that their motives are primarily pure and 
disinterested. Certainly they are not usually men who would be 
pecuniarily affected by the success or failure of the reform. 

But I have introduced this chiefly in order to lay more special 
stress upon one of its corollaries ; viz., dzscontent zncreases with 
zmprovement of the soctal condition. 

No one will deny to this proposition the character of a true 
social paradox. Certainly the normal mind would naturally reason, 
that, as the causes for complaint were removed, the discontent 
would diminish. Butthe most careful study of the history of civiliza- 
tion has shown that this is not the case. The reason for this, like 
the reason for all natural truths which are paradoxes when first 
stated, is clear when the explanation is given. We saw that in the 
case of slavery the reform must originate with a different class. 
from the victims of the evil. We even hear of slaves who do not 
want their freedom. But, however much they may want it, they 
are in no position to advocate emancipation. And it is largely so 
with the industrial classes who are not slaves in the literal sense of 
the term. Virtually they are, up to a certain point, either incapable 
of realizing the need of reform, or powerless to act in the direction 
of improving their condition. Discontent is proportional to the 
degree in which the oppressed class realizes its condition, and in- 
creases as the hope grows that an improvement can be brought 
about by complaint or by concerted action. But this stage is not 
reached until external influences have already wrought an impor- 
tant change for the better: hence the paradox that discontent in- 
creases with improvement. It presupposes, however, that real 
hardship exists, and would not be true where entire justice was 
done. 

The special importance of this law arises from the fact that one 
of the leading arguments against all attempts at industrial reforms 
has been that the condition of the laboring-classes is really improv- 
ing. Mr. Henry George has greatly injured his case in denying 
this, such denial being implied in the title of his book, ‘ Prog- 
ress and Poverty,’ and repeatedly enforced throughout the work. 
Though bad for Mr. George, this course has proved useful in star- 
tling both classes, and spurring them on to investigate the facts. 
Both have now learned the truth, that the condition of the work- 
ing-classes has improved, and greatly improved, in nearly all 
civilized countries. The opponents of further labor-reform point to 
these facts, and declare that there is no ground for complaint, and 
imagine they have closed the argument. But the wiser among the 
reformers perceive that it is just this improvement which has ren- 
dered discontent possible, and they rightly regard this as demon- 
strating that the reform is not yet complete, and propose to con- 
tinue to agitate until the triumph of justice shall in a natural way 
put an end to all discussion. 

I shall consider only one more of these broader sociologic para- 
doxes. This is embodied in the proposition that ¢he means of sub- 
sistence increases more rapidly than population. 

This, as you all observe, is the exact opposite of the Malthusian 
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law. The almost universal acceptation of that law is sufficient to 
stamp this as a paradox, provided it be true. Mr. Henry George 
was, I believe, the first writer who had the courage to formulate it 
and attempt its substantiation. In this, 1 must admit, he has been 
successful. After reading his argument, one is inclined to wonder 
how any other view could ever have been taken. Society is really 
a great co-operative institution, and as such it has succeeded in econo- 
mizing the forces of production. All who understand what the 
value of co-operation consists in, know that the more general it is, 
the more effective. Society, though a very imperfect form of co- 
operation, is a very general one, and it results, defective as it is, in 
a greater production fer capzta than could be secured by individu- 
als each working for himself ; that is to say, the larger the popula- 
tion of any given community, the greater the amount of subsistence 
that each can and does produce. 

There are two curious facts that result from this, both of which 
are decidedly paradoxical in their character. One is, that this is 
the very truth which has been so exultantly brought out by the 
chief defenders of Malthusianism when they showed that the con- 
dition of the disaffected classes is improving. It is improving, and 
has been improving, with a few interruptions, ever since the begin- 
ning of the industrial epoch; but this improvement has been the 
result of social co-operation, division of labor, employment of ma- 
chinery and all the other agencies that result from social integration 
and the increase and massing of population. The more dense the 
population, the greater the friction of mind upon mind, the more 
rapid the development of intelligence, the quicker the action of the 
inventive faculty, and the more exact, methodical, and economical 
the outlay of energy in the production of wealth. Everybody is 
familiar with this law in the obvious contrast between intelligence 
and thrift of city and country population. As Mr. George has well 
said, the world has never yet reached a point at which the popula- 
tion was too dense to create wealth, not merely in proportion to the 
subsistence required, but in excess of it. Thus far all experiments 
which history affords have proved the law above formulated in dia- 
metrical antithesis to the so-called ‘law of Malthus,’ and shown 
that production increases with population in some ratio greater than 
unity. The second curious result of this truth so successfully es- 
tablished by Mr. George, is that it serves asa flat contradiction of the 
fundamental theorem of his book; viz., that poverty increases with 
wealth. It would, of course, be easy to find isolated cases, perhaps 
important departments of industry, in which the haphazard develop- 
ment of modern wealth-producing agencies has worked severe tem- 
porary hardship; but that they tend, using the old phrase, “to 
make the rich richer, and the poor poorer,” in any permanent or 
systematic way, may be regarded as apodictically disproved. Com- 
ing next more nearly within the field of political economy as that 
science is usually defined, jet us note a paradox which may be re- 
garded as a corollary of the one last considered. It may be 
stated in this form: capztal zs more effecteve than labor in the pro- 
duction of wealth. 

In the view of the popular belief that labor creates all wealth, 
this, if true, must certainly rank as a paradox. To understand its 
truth we must consider what constitutes capital. To do this we 
must loose entirely from all the current definitions which may, 
however, also be true, and look at it from one special point of view. 
It is a common thing to hear it said that in the modern indus- 
trial world it is not human power that produces most of the wealth, 
but natural forces. This is true, and is one way of looking at it. 
It is equally common to hear it said that it is not muscle, but brain, 
that accomplishes the principal results. This is also true, and an- 
other way of looking at it. Brain, ie., intelligence, organizes and 
directs natural forces, and the latter do the work. Still a third point 
of view is expressed when it is said that it is machinery which does 
it. Machinery is the material embodiment of intelligent direction 
of natural forces. But very few, I imagine, have taken the fourth 
step in this train of reasoning, and attributed the result to capital. 
Yet this view is perfectly legitimate, and a necessary sequence of 
logic. Theterm ‘machinery ’istoonarrow. Much of the force will 
not admit of being referred to it. The expression ‘natural forces’ 
is often not strictly applicable. Animals often supply the motive 
power. ‘Intelligence’ is too vague a term to reduce to economic 
language. But ‘capital’ includes every possible agency, and it is 
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really to this that all production beyond what could have resulted 
from naked human muscle is due. This, I need not tell this society, 
is the greatest bulk of all that makes up civilization. We thus 
come back to the paradox with which we started out, of the artifi- 
cial over the natural. 

We will next consider the proposition that wages are drawn from 
products, not from capital. 

The old economists all maintain that there was a particular part 
of capital, called the ‘ wages fund,’ from which all wages were paid, 
and without which, or beyond which, no wages could, under any 
circumstances, be paid. Mr. Henry George has shown that there 
is nothing of the kind; and so clear is his demonstration upon this 
point, that Professor Clark, in his admirable little work on the phi- 
losophy of wealth, pronounces his reasoning as clear as any thing in 
mathematics. Capital, as we have seen, consists in the machinery, 
tools, appliances, and other labor-saving agencies, employed to in- 
crease production. Money, except when used for these purposes, is 
not capital. The idea that the manufacturer lays aside a certain 
sum of money to pay for his labor, which he keeps distinct from 
his profits, as a wages fund, is sufficiently absurd to need no disproof. 
What he really does is to count the sum needed to pay his laborers 
out of his profits as current earnings devoted to production, and it 
is out of production that this sum must come from week to week or 
from day to day. For myself, however, I can see no distinction 
between this and the money devoted to the purchase of tools or 
machinery. It is capital in the true sense of the term as wealth 
applied to production. 

We are now prepared to consider what I regard as the most im- 
portant, as it is the least unequivocal, of all economic paradoxes. 
It may be expressed in the following form: profits rzse wth wages, 
or in the stronger form; zacrease of wayes results tn tncreased 
profits. 

Surely this proposition would stagger an old-time political-econo- 
mist; and very few employers, with all their mercantile sagacity 
reputed to be so unerring, could be brought to accept it. In fact, 
not only is the exact opposite theory the only one taught in the 
books, but the business of the whole world has always been con- 
ducted upon it, and to the normal mind the statement that profits 
will diminish as wages increase seems to be self-evident. How, 
then, can the opposite be maintained? We owe to Mr. George Gun- 
ton, the author of a recent work entitled ‘ Wealth and Progress,’ 
the full elaboration of this new theorem; and any believer in the 
old one who will carefully read this book, provided he be really 
seeking the truth, can scarcely fail to admit that there are two sides 
to the question. For myself, I can scarcely resist the acceptance 
of the new doctrine, though, of course, with certain qualifications 
and reservations. It is something like the argument for non-resist- 
ance. Any one who understands it must admit itstruth; and yet 
for those who believe it, so long as their number is small, to under- 
take to apply it, would be ruinous to themselves, and would seem 
to disprove the doctrine itself. 

Mr. Gunton’s method of exposition is something like the follow- 
ing: political economy, as expounded in all the books, teaches that 
industrial society is divided into two great classes, — producers and 
consumers. In this classification the wage-receivers are uniformly 
classed as producers. The consumers are a class who go into the 
market, and purchase the products wrought by the wage-receivers. 
They are vaguely conceived, illy defined, never distinctly located, 
and, except that they actually buy the goods and consume them, 
they are a sort of economic myth. But Mr. Gunton asks, “ Who 
are these consumers? Where are they? What are they?” A 
consumer is a human being. He is partof the population. Some- 
where in the population he is to be found. In fact, the consumers 
are the whole population. The wage-receivers must therefore also 
be consumers; and when we take the census of population, we find 
that they, with their families, constitute the greatest majority. 
Therefore, in all calculations based upon the nature of the market, 
not only must they not be ignored, but they must be regarded as 
the prime factor. But it may be said that they consume much less 
than the other classes of people. Their humble rank and simple 
wants make them scanty consumers, and therefore it is necessary 
to bid for the wealthy classes, and neglect the laboring-classes. 
No one will claim that they consume as much er cafpzta as the 
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rich, certainly not of certain products. But here, again, Mr. Gun- 
ton asks, “Why?” The obvious answer is, “ Because they have 
not the means.” But will any one claim that the working-classes 
consume all they would if they had the means? Surely not. There 
may be some so low that they could make no use of any thing more 
than they have, but this is hardly conceivable. With scarcely an 
exception, they want much which they cannot have because they have 
not the means to purchase it. But their means consist wholly in 
their wages. To increase their wages is to supply their wants. 
This is all they think of. But the employer is apt to look at the 
question as though all money paid for labor beyond the minimum 
possible would be hoarded in the cellar and lost to industry. This 
view, tacitly shared by the economists, is obviously false. What is 
supplying wants to the laborer is furnishing a market to the manu- 
facturer or the farmer. The vast number of laborers, and the certain- 
ty that all increase of wages will be expended and not hoarded, 
make even the smallest general rise in wages an important stimulus 
to production. It expands the market for all classes of products. 
Statistics show that periods of high wages have uniformly been 
periods of increased production, and increased production means 
prosperity to the manufacturer; i.e., profits rise as wages rise. 

Time fails me to elaborate this important principle as it has been 
done in Mr. Gunton’s book, and I can only recommend those inter- 
ested to read his argument for themselves. From this, however, as 
the fundamental theorem, a large number of new and striking 
truths, most of them in the nature of paradoxes, arise. Only a few 
of them can be considered here. One of them is that przces fall as 
wages rise. This is maintained by Mr. Gunton, in face of his gen- 
eral law that the price is determined by the cost of production. 
Surely one would suppose that the cost of production would be 
greater if the cost of labér were increased. Just here lies the para- 
dox. Doubtless this would be true for an isolated case, but it 
would not where the rise of wages was on a large scale. The 
reason is, that, with the increase of wages, the market is increased 
and production is increased. As the production was at the mini- 
mum for existing methods before, the increased production must 
now be brought about by an improvement in the methods ; i.e., by 
introduction of improved machinery. This always lessens the cost 
of production; and this, according to the law above stated, will 
sooner or later compel a reduction in the prices of commodities thus 
more cheaply produced. 

Another of these statements which Mr. Gunton claims to estab- 
lish by statistics is, that rents rzse wzth wages. 

One would naturally suppose that rent, as the price paid for 
lodgings or business-offices, or space to build or work upon, or for 
agricultural purposes, would follow the law of prices, and fall as 
wages rose. Mr. George virtually asserted this in maintaining that 
the rent was taken out of wages, so that the higher the rent the 
lower the wages. But Mr. Gunton shows, that, as rents have risen, 
wages have risen; that the highest wages are paid where the high- 
est rents are charged, i.e., in cities; and that the lowest of all wages 
are received by those who pay no rent, but occupy the soil without 
let or hindrance. The argument is scarcely fair, and the truth seems 
to be, that, as wages rise higher, rents will be paid, but better tene- 
ments will be occupied ; so that the case is on a par with the last, 
that increase of wages increases consumption, which is seen in bet- 
ter habitations, the same as in better clothes and furniture. 

But perhaps the most important of Mr. Gunton’s conclusions 
are those relating to the hours of labor. Two of these may be 
briefly considered. One of these is that a reductzon of hours tends 
to cncrease production. 

This, perhaps, sounds more paradoxical than any of the preced- 
ing propositions. Surely one would naturally suppose that there 
would be more produced in ten hours than in eight. Not so. The 
laborer remains a consumer the same after as before the reduction. 
Unless new machinery is introduced, the same amount of labor will 
be required after the reduction as before: hence a larger number 
of laborers must be employed. These, in the present condition of 
society, are always to be had. The number of able-bodied persons 
constantly seeking or out of employment is equal to one-fifth of 
the whole. These unemployed persons would at once find employ- 
ment. While unemployed, the amount consumed by them is at an 
absolute minimum. As soon as they begin to receive wages, they 
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begin to consume more, and thus the demand for various kinds 
of commodities is increased. This demand is sure to be supplied 
by increased production, which will be secured by the introduction 
of improved machinery if it cannot be done otherwise. 

But this is not the only way in which a reduction of the hours of 
labor works the increase of production. By affording a little leisure 
to the workingman, it gives him a taste, or rather an opportunity 
to indulge taste already possessed, for certain elements of culture 
and social refinements, which he will then begin to demand, and 
which will be accordingly supplied by the general law of demand 
and supply, which supply consists in increased production. But, 
assuming that all his earnings were previously expended on neces- 
sities, this would be impossible, and hence arises a final paradox 
that the reduction of hours tends to increase wages. 

But for the foregoing explanations this would be strange enough. 
Whenever there is a demand for a reduction of hours, it is always 
met by the reply, that, in the state of business, it can only be granted 
on condition that wages be correspondingly reduced. And this 
would doubtless be necessary with many isolated industries, at least 
at the outset. A reduction of hours is considered equivalent to an 
increase of wages. But a general reduction of hours, continued 
long enough to have its natural and final effect upon society and 
upon industry, will create an increased demand for all classes of 
commodities requiring the introduction of improved machinery for 
their production, thus cheapening the cost of production, increasing 
the profits of the manufacturer, and enabling him to pay higher 
wages and still enjoy greater profits. This, under free competition, 
he will be compelled to do, and will do in harmony with the eco- 
nomic laws of society. 

Without further argument of these several propositions, I will 
close this paper with a single comment. If any considerable part 
of what is claimed is true, it proves in a most conclusive manner 
what I have so often insisted upon, — that to the power of produc- 
tion there is practically no limit, and that all that is needed to place in 
the possession of every member of society every object of his most 
cherished desire is the power to purchase it. Very few indeed are 
there who possess, or can possess, every purchasable object of de- 
sire. The present production of industrial society would not be 
equal to a tenth, probably not a hundredth, of what would be con- 
sumed if every one could supply at will every proper and legitimate 
want of his nature. It is therefore useless to talk of increasing pro- 
duction except by the increase of the power to consume. This is 
demand in its true economic sense,—the demand which will be 
supplied by the natural operation of industrial laws. We have 
therefore narrowed down the great economic problem to the one 
single point of how to enable the members of society to secure for 
an equivalent the objects which they desire to consume. Mr. Gun- 
ton has sounded the keynote of the solution of this problem in de- 
manding increased wages and reduced hours of labor for the great 
consuming class of workingmen, —in popular phrase, the ‘ toiling 
millions.’ It remains for other economic philosophers to show how 
this principle can be extended to include all mankind. 


ELECTRICAL SCIENCE. 
Electric Tramways in Great Britain. 


THE paper on the Bessbrook and Newry tramway, read by Dr. 
Hopkinson before the Institute of Civil Engineers, has brought for- 
ward some valuable information as to the status of electric tram- 
ways in Great Britain. Last year there were eight tramways oper- 
ated by electricity in Great Britain. The longest is 6 miles; the 
shortest, # of a mile; the average being 2} miles. The power for 
the two shortest of these is from gas; for two of the longest, from 
water ; for the rest, from steam. The electricity is transmitted by 
rails, —in some cases specially insulated central or side rails, — or 
accumulators are carried on the cars; the overhead system so gen- 
erally adopted in this country and in Germany being in no case 
used. 

The Bessbrook and Newry line is 31 miles long, with an average 
gradient of r in 86, a maximum gradient of 1 in 50. The condi- 
tions are, that ten trains run in each direction per day for a daily 
traffic of 100 tons each way, and a maximum capacity of 200 tons 
per day, in addition to the passenger traffic. The electrical loco- 
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motive draws a gross load of 18 tons, in addition to passengers 
and its own weight, at an average speed of 6 miles per hour: with 
12 tons load, its speed is 9 miles per hour. 

The generating dynamos are driven from a turbine at about one- 


third the distance from the Bessbrook end of the line. The weight 
of the motor-cars is distributed as follows : — 
Tons Cwt.  Qrs. 
(Chye lrnelvsoto 4 jabs odoboudooobodcouN oodd cans) aboduouDs 3 6 I 
Leading truck..............-- I 17 2 
Rear CO edad bacon I ° ° 
Motor and accessories 2 I I 
8 5 fo) 


The current is conveyed to the car through a central rail insulat- 
ed on blocks of paraffined wood, returning through the earth and 
track. The gearing is first from the motor-axle through a spur- 
gear to a countershaft, then from the countershaft to the car-axle 
by a chain gearing. The total cost of the line and equipment, in- 
cluding two locomotive cars, was £2,500. The cost of running per 
train mile has been 4.2 d. 

During the discussion, Mr. Lineff brought forward a comparison 
between the cost of conductors and accumulators for electric trac- 
tion. He assumes the interest and depreciation of conductors at 
ten per cent ; of accumulators, at thirty per cent ; representing over- 
head conductors by A ; underground by B, and batteries by C. 
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tion in buildings where a high candle-power is desired, and where 
the irregularities of arc-lamps are objectionable. The voltage used 
is 100; the ampéres, 20. 


THE GIBSON STORAGE-BATTERY. — In this cell the plates are 
made by fixing peroxide of lead in perforations in alead plate. In 
the ordinary ‘ grid ’ form of storage-battery plate the holes are of an 
hour-glass form, — smallest in the middle, —the contraction pre- 
venting the plug of active material from falling out. This has the 
disadvantage that the pressure caused by the gradual corrosion of 
the grid has a tendency to break the plug in the middle and force 
it out. To remedy this, M. Godot invented a plate in which the 
hole was largest in the middle, and smallest at the surface. The 
objection to M. Godot’s plate is in difficulty and cost of manufac- 
ture. In the Gibson form the holes go square through the plate: 
in them are put capsules of peroxide of lead in the form of a paste. 
The capsules only fit loosely in the holes, and extend beyond the 
surface. Plates thus prepared are passed between rollers set at 
such a distance apart that they press the capsules to the level of the 
surface of the plate, at the same time flattening the lead slightly, 
and causing the edges to overlap the holes, thus keeping the active 
material in. The method seems a decided improvement over that 
of M. Godot to accomplish the same purpose: very possibly, if 
tried with the best possible form of plate, it will be an improvement 


Length of Two Cars. | Four Cars. Six Cars. Eight Cars. | Ten Cars. 
| — 
LARC: A. B. c } A. B Gill, Bo B. Cc. A. B. © | A. B. CG 
I 7 1 | 
HITS 5° oo 200 | I,500 | 2,400 225 | 1,525 | 4,800 | 250 1550 7,200 275 1,575 9,600 | 300 1,600 | 12,000 
2M 5 o & 9g 6 400 3,000 | 2,400 | 450 | 3,050 | 4,800 500 3,100 7,200 550 3,150 9,600 | 600 3.200 12,000 
Bere 5 600 | 4,500 | 2,400 675 4,575 4,800 | 750 4,650 7,200 825 4,725 9,600 900 4,800 | 12,000 
ans 800 | 6,000 | 2,400 | goo 6,100 | 4,800 | 1,000 6,200 7,200 1,100 6,300 9,600 1,200 6,400 12,000 
| | 


Mr. Lineff assumes that each car needs three sets of storage- 
cells, 1} tons in each set, at £60 per ton; and the cost is increased 
three times in the table to allow for three times the depreciation as 
compared with conductors. The increased cost of cars and motors 
for the accumulators is taken at fifty per cent of their value. In 
reality there would be required but two sets of cells per car, while 
the increased cost of each car could hardly be the £135 assumed. 
The comparison, then, is hardly fair to the accumulators. Instead 
of the £400 per car assumed, £250 would be a fairer price, the 
cost of the cells being taken at £60 per ton. As it stands, 
in a line four miles long the accumulators would be cheaper for 
five cars or less, as compared with underground conductors, while 
the overhead wire would cost less than either for any number of 
cars, Ifthe lower estimate given be assumed, then the cost of 
underground conductors and accumulators will be the same on a 
four-mile line when about nine cars are run. Any increase in the 
length of the line favors the storage-battery: an increase in the 
number of cars favors the underground conductor. Still in this 
estimate there is not included any consideration of reliability and 
flexibility, and in these the storage has many advantages over any 
other system. It will be seen, however, that the overhead conduct- 
or is cheaper than either of the other plans, and in the smaller 
towns and the suburbs of cities it will probably be generally 
adopted. 


HIGH CANDLE-POWER INCANDESCENT LAmps. — An English 
firm, Clark, Chapman, Parsons, & Co., are manufacturing incan- 
descent lamps of candle-powers up to 1,000 candles. They con- 
sume about 2 watts per candle, and have a life of 800 hours. It is 
very possible that the life and efficiency of these lamps will be im- 
proved, in which case they will be active competitors with arc-lamps 
for street-lighting. If the intensity of 1,000 candles is honestly 
measured, and gives the average of the light in all directions, then 
the efficiency is about half that of the ordinary arc-lamp. The price 
of the incandescent lamps is not given; but we may suppose that 
the cost of renewal will not be much in excess of that of the car- 
bons used in the arc-lamps, while the attendance will cost little or 
nothing. The lamps would seem to have awide field for applica- 


on the ordinary ‘grid’ type. It hardly seems probable, however, 
that it will improve either the efficiency of the battery or storage 
capacity, although it might increase the rate of discharge and the 
life of the plate. 


MAGNESIUM IN PRIMARY BATTERIES. — M. Hein has been in- 
vestigating the value of magnesium as a positive element in pri- 
mary batteries. The electro-motive forces are high as compared 
with results ordinarily obtained ; but there are the objections that 
magnesium is expensive (it is worth from a dollar and a half to two 
dollars a pound), and the resistance of the solutions of magnesium 
salts is greater than that of the ordinary solutions used. 


Positive p | Negative : Electro- 
| Solution. | Solution. motive 
Element. | Element. Force. 
= ae | us 
Magnesium | Dilute sulphuric acid Zinc Dilute sulphuric acid -876 
ss Hy a 4 Copper’ |Sulphate of copper 2.03 
fs | Sulphate of magnesium | s ee w “s 1.93 
== 
Magnesium | Dilute sulphuric acid | Carbon | Dilute nitric acid 2-888 
Me | Sulphate of magnesium | rs m0 aia ie 2.863 
a Chloride of magnesium | ts cd iran | 2-910 
Magnesium Bichromate solution Carbon |Bichromate solution 2.952 
a Dilute sulphuric acid oe | 6 : 2.980 
G | Sulphate of magnesium | © “ 2.90 
ue | Chloride of magnesium | of i ‘r 2.970 
a | = 
Magnesium Chloride of ammonia |Carbon and) 2.219 
manganese 
} dioxide. 
< | Chloride of magnesium | se 2.334 
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MENTAL SCIENCE. 
Psychic Disturbances in Russia. 


THE subjection to law, of phenomena apparently the result of 
free individual choice, forms one of the most interesting results of 
the application of scientific methods to the observation of mental 
facts. Statistics have made us so familiar with this type of facts, 
that we are apt to overlook their real significance. The number of 
suicides, to take one instance of many, we know to be quite con- 
stant (in the absence of unusual causes) from one. year to another, 
and yet we usually regard this act as the result of a voluntary delib- 
eration. The various classes of crimes are subject to a similar 
regularity ; and one writer has gone so far as to say that a criminal 
is as much a manufactured product as is calico, only the methods 
of production are not so well understood in the former as in the 
latter case. When any marked deviation in the regularity of such 
phenomena presents itself, we at once look about for some definite 
cause, and from a consideration of such causes we are enabled to 
predict, or at least to confidently expect, that with the presence of 
such unusual causes there will be found unusual deviations in the 
prevalence of the phenomena that depend upon it. Thus M. De 
Candolle, from a study of the frequency of eminent savanzs in 
various countries, tabulates a series of influences that foster the de- 
velopment of science as well as of those that hinder its growth, and 
is even able to ascribe a relative importance tothese influences. A 
very striking illustration of the intimate relation between two such 
series of facts is to be found in an article by N. Tsakni (Contemfo- 
rary Review, March, 1888), upon ‘ Mystical Pessimism in Russia.’ 
The debasing social, political, and educational conditions that exist 
in that country have been compared to those of the middle ages, as 
well as to the times preceding the French revolution. The psychic 
pestilences that devastated medieval Europe, the host of absurd 
and fanatic extravagances that took possession of France in the 
last century, seem to the psychologist to follow as necessarily from 
the low mentality and unnatural mode of living of the people as 
does insanity from a disordered brain, It is not surprising, then, 
to find in Russia a fertile soil for all kinds of superstitious and ab- 
normal growths. 

“Pessimism,” in-the words of the writer whose article we are to 
follow, “is a characteristic feature of all those epochs of history in 
which the mass of human suffering is at a maximum, and moral 
aspirations are entirely out of harmony with social conditions. In- 
volved in an unequal conflict with their surroundings, men come to 
regard life as a terrible burden, and seek refuge in suicide, or in 
strange, mystical, and extravagant theories of society.” This is 
the condition of Russia to-day, and as a consequence it is overrun 
by a series of barbaric occurrences which it is hard to believe are 
going on in our day. Spiritualism flourishes, and is constantly on 
the increase : all sorts of religious sects flourish among the well-to- 
do as well as among the peasantry. Faith in sorcery and the super- 
natural is everywhere current: a large number of persons earn a 
living by predicting fortunes and reading the future from the palm 
of the hand. A simple peasant woman had such a reputation in 
this regard, that not only the peasants, but even the officials, always 
consulted her before any serious undertaking. A belief in the evil 
eye and a host of superstitious cures is wide-spread. Recently a 
retired officer acquired a reputation for removing hysteria by exor- 
cism; and the leisure classes flocked to this pretender, who repeated 
cabalistic formula as a cure for insanity, paralysis, and inebriety. 
The small intelligent population is merely an oasis in the vast desert 
of the population, ignorant, superstitious, and unhappy. Hysteri- 
cal outbreaks are frequent, and men and women scream like mad- 
men, fall into convulsions, and announce the end of the world. 
Sects are formed to preach the misery of life, and death as the sole 
road to salvation. 

About twenty years ago a peasant in the province of Perm, after 
spending much time in the reading of religious books, concluded 
that the end of the world was at hand, and converted his neighbors 
to his belief. Voluntary suicide was the only release from the mis- 
ery that surrounded them. A number of men, women, and children, 
including the members of his own family, retired to a forest, where 
the men dug catacombs, while the women made shrouds. This 
lasted three days. Then all the disciples, dressed in the garments of 
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death, three times renounced Satan. The leader gave the command, 
“ Take no food andno drink for twelve days, and you shall enter the 
kingdom of heaven.” Then the days of suffering began. A few, 
more human than the rest, appealed in behalf of the children, whom 
they saw writhing in agony, and sucking blades of grass or eating 
sand; but the leader wasimmovable. At length two of the fanatics 
could endure it no longer, and fled. This frightened the band, and 
the leader announced that the hour of death had come. They 
massacred the children, and decided to continue the fast. At this 
stage the police had sought them out, but their frenzy was kindled 
to the highest pitch. With the prospect of capture before them, a 
horrible carnage ensued. They killed the women with hatchets, 
and the efforts of the police only succeeded in saving the leader and 
three of his associates. 

Another instance is that of the monk Falaré, who, not many years 
ago, went along the banks of the Volga, preaching suicide with 
great success. One night eighty-four persons met in a cavern that 
had been filled with straw. They began to fast and pray; but one 
woman fled, and informed the police. As their pursuers appeared, 
they set fire to the straw, and threw themselves upon it, killing 
themselves with hatchets. Many were saved, however, and one of 
the condemned escaped from prison, and continued to propagate 
the doctrine. More than sixty persons, including whole families, 
became his disciples. A day was fixed upon which one peasant 
went to the houses of the others, killing men, women, and children, 
all calmly submitting to their fate. The leader then had himself 
killed. Thirty-five persons, in all, thus perished. These e7 masse 
massacres are becoming more rare, but all kinds of crimes are still 
perpetrated as the result of a religious fanaticism. In 1870a woman 
threw her child into the fire in obedience to a divine command, and 
showed no signs of remorse when called to trial. A dozen years 
ago a man crucified himself, actually nailing his feet and one hand 
to a cross, and then impaling the other on a nail. 

Sects with less horrible practices are numerous. One such calls 
itself the ‘ Negators,’ and its members keep themselves aloof from 
all men. They recognize no government, no right, no duty, no 
property, no marriage, no rites of any kind. Each stands for him- 
self, and life is of no value. They oppose compulsory labor, and 
neither hire themselves as nor keep servants. They lead lawless 
lives, and spend much of their time in prison. About twenty-five 
years ago the ‘Jumper’ (Prigoony) appeared. They found many 
followers in the Caucasus and the neighboring mountains, where 
prisoners had been exiled. The chief apostle of the sect called 
himself God, and among their doctrines was the gaining of insight 
by prayer and ecstasy. The face would grow pale, the breath be 
quickened ; then the body would sway, the feet begin to beat, fol- 
lowed by jumping and violent contortions, until exhaustion ensued. 
Some cry and declare the Spirit is upon them. The meeting ends 
by a fraternal kiss among all the members, men and women. They 
abstain from many kinds of food, allow no stimulants, and forbid 
all even the most innocent pleasure. Their time is spent in pray- 
ing and fasting, but they have no ceremonials of any kind. A group 
of these calls itself the ‘Children of Zion.’ They live in solitary 
houses, and scourge themselves, jumping and shrieking until they 
are possessed. They fast, often letting their women and children 
die of hunger. They believe the end of the world to be near, and 
regard themselves, as do other sects, as the only true Christians. 
They predict a kingdom of Zion that shall last for a thousand 
years. Their leader has twelve apostles and a number of queens. 
When once displeased, he threatened to fly to heaven. Another 
sect are the ‘ Communists,’ who regard themselves as the elect peo- 
ple of God. They, too, have ecstasies, and predict the end of the 
world. A man of twenty-five and a girl of eighteen represent 
Christ and the Virgin among them, and receive homage. They 
preach an equal ownership in property, and a rich citizen gave up 
his property to be divided among them. The police has interfered 
with the organization, but it is still secretly propagated. Theseare 
only samples of the many social and religious disturbances that 
give evidence of the abnormal state of mind under which these un- 
fortunate people live. 


ILLUSIONS OF SIGHT AND MOTION. — The senses are subject 
to illusions in proportion to the remoteness of the information that 
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they give from the immediate necessities of the organism. Touch, 
the most immediate and least inferential of the senses, is least sub- 
ject to illusions; while sight is so very much so, that the blind 
often say they have an advantage over the seeing in being free from 
visual illusions. The illusions of bodily motion are much nearer 
to those of touch than to those of sight, and yet they can under cer- 
tain conditions be induced through visual impressions. Of this the 
writer has recently had two interesting examples. He was stand- 
ing upon the floor of a railroad-depot, the boards of which were 
laid with a considerable open space between them ; and the shadow 
of an electric light was moving up and down by the swinging of 
the light in the wind. Looking at the floor, it seemed as though 
the shadow were stationary, and the floor-boards moving. From 
this it followed that the person on it was moving too, and the 
writer distinctly felt the swinging sensation: in fact, his attention 
was called to the phenomena by this feeling of motion. The other 
observation was as follows: while riding in the cars and looking 
out of the window, the trees and all are seen to move in the oppo- 
site direction. If, now, one looks in a mirror so situated that it re- 
flects the passing landscape, which, however, must not be visible 
except in the mirror, one has the illusion of moving in the oppo- 
site to the real direction of motion, owing to the reversal of the im- 
age in the glass. In both these cases an immediate bodily sensa- 
tion is induced by a more or less unconscious inference through 
visual sensations. 


HEALTH MATTERS. 


Scarlet-Fever. 


ONE of the most valuable communications which we have re- 
ceived in answer to the series of questions which were propounded 
relative to scarlet-fever in Sczence of Dec. 16, 1887, is that from the 
pen of Dr. Henry B. Baker, secretary of the State Board of Health 
of Michigan. The arrangements which Dr. Baker has instituted 
for obtaining information from every town and village of the State 
are so thorough and complete, that the deductions made from the 
statistics thus obtained are especially valuable and trustworthy. 

Dr. Baker does not believe that scarlet-fever ever arises de novo, 
but, judging from researches by Dr. Klein and others, thinks it is 
possible that the pre-existing case may have been a cow or some 
other animal, and not a human being. There is no doubt in his 
mind that scarlet-fever is a communicable disease ; and he gives 
the following instances which have come under his own personal 
observation, tending to prove this communicability :— 

(a) A child about four years old was taken sick with scarlet-fever 
a few days after putting on a cloak made in a room in which was 
a little girl convalescent from scarlet-fever. 

(6) A young woman came into the (small) residence in which a 
child was sick with scarlet-fever, remained less than an hour, rode 
several miles into the country, where in a few days she was taken 
sick with scarlet-fever. 

(c) Members of the family into which was introduced the young 
woman mentioned above, in a few days were taken sick with scar- 
let-fever, and one of them died. 

In reference to the communication of bovine scarlet-fever to man, 
either by contagion or the milk of affected animals, he has no infor- 
mation except that which has already been given relating to the 
Hendon dairy, of which he says that the evidence of scarlet-fever 
being communicated from diseased milch-cows is given by Mr. 
Power and Dr. Klein, who traced outbreaks of scarlet-fever to milk 
received from diseased cows on the Hendon farm in England. 
Milk from these cows was distributed by all the distributers of milk 
from the Hendon farm except one, and this was the only district 
supplied by milk from this farm which was not affected with scar- 
let-fever. Dr. Klein obtained from these cows a particular microbe 
identical with the micrococcus found in persons affected with scar- 
let-fever. Other cows inoculated with the micrococcus from scar- 
let-fever patients became affected with a cutaneous and visceral 
disease similar to that which affected the Hendon cows. We have 
already (Sczence, Feb. 10, 1888) referred to the fact that these ob- 
servations of Power and Klein are disputed by Professor Crook- 
shank, who investigated the matter for the English privy council. 
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Crookshank believes that the disease was cow-pox, and not scarlet- 
fever, and that, as a natural sequence, the outbreak of scarlet- 
fever attributed by Klein to the Hendon cows had no connection 
with them whatever. In Dr. Baker’s opinion, a person who has had 
scarlet-fever is probably liable to communicate the disease to others 
until after the completion of the process of desquamation (peeling 
or scaling of the outer skin), which process also occurs to surfaces 
in the interior of the body, and which, on some external parts, may 
not be completed for two or three months. But without bathing, 
and change of clothing or its thorough disinfection, a person may 
communicate scarlet-fever many months after desquamation has. 
ceased. Cases illustrative of this are recorded on p. 257 of the 
‘Report of the Michigan State Board of Health for 1885,’ p. 275 of 
the report for 1884, and p. 219 of the report for 1886. 

Dr. Baker has personally known of instances where articles of 
clothing, books, etc., have retained infection for a few weeks; but 
he has known, by means of reliable information, of the infection 
having been retained for much longer times. For instance, a trust- 
worthy physician informed him that a patient of his, being cold, 
went to a closet and procured a cape worn by his brother one year 
before, during convalescence from scarlet-fever. In a few days he 
was himself taken sick with scarlet-fever. Dr. Baker thinks that 
boards of health should not require reports of cases of scarlet-fever 
to be made to them unless the people themselves have by law made 
provision therefor. Nothing is gained by boards of health, or other 
servants of the people, attempting to dogmatically force people to 
do what their intelligence, or lack of it, does not lead them to see is 
right and just. Boards of health should strive to put the facts be- 
fore the people, and to execute existing laws. 

The people should by law require that prompt report be given to 
the local health-officer, on the occurrence of a case of scarlet-fever. 
Proper penalty should be affixed to the violation of this law, and 
the law should be enforced by the prosecuting attorney. The re- 
port should be required to be made by every householder, hotel- 
keeper, keeper of a boarding house, or tenant, who shall know, or 
shall be informed by a physician, or shall have reason to believe, 
that any person in his family, hotel, boarding-house, or premises 
is taken sick with scarlet-fever. The notice should state the name 
of the person sick, and so designate the house or room in which 
the person is as to enable the health-officer to enter at once upon 
his duties of restricting the disease as promptly as the fire depart- 
ment enters upon the restriction ofa fire. The penalty should not 
be enforced against a householder, etc., if the case is at once prop- 
erly reported by the physician. Every physician should’ be required 
to report to the local health-officer every case of scarlet-fever which 
comes under his observation. A fee should be paid by the people 
to the physician who makes such a report for the public good. 

The reasons why notice of scarlet-fever should be given are sim- 
ilar to those why public notice of a fire should be promptly given 
by whoever gains the knowledge first. The common safety of life 
is endangered by keeping such knowledge secret. No one person’s 
or few persons’ interests should be permitted to weigh against the 
interest of humanity at large. 

If the law permits, it is the duty of the board of health to act as 
promptly for the restriction of the disease as the fire department 
acts for the restriction of a fire, and for similar reasons: life and 
property are in jeopardy so long as the case is not isolated. 

The law should require the health officer! (2) immediately to 
investigate the subject, and, in behalf of the board of health of 
which he is an executive officer, (4) to order the prompt and 
thorough isolation of those sick or infected with such disease, so 
long as there is danger of their communicating the disease to other 
persons; (¢) to see that no person suffers for lack of nurses or 
other necessaries because of isolation for the public good; (d) to 
give public notice of infected places by placard on the premises, 
and otherwise if necessary; (e) to promptly notify teachers or 
superintendents of schools concerning families in which are con- 
tagious diseases ; (f) to supervise funerals of persons dead from 
scarlet-fever ; (¢) to disinfect rooms, clothing, and premises, and 
all articles likely to be infected, before allowing their use by per- 
sons other than those in isolation; (Z) to keep the president of his 


1 In cities so large that this work cannot be done by the health-officer, a sufficient 
number of experts should be employed in this work. 
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-own board of health, and the secretary of the State board of health, 
‘constantly informed respecting every outbreak of scarlet-fever, and 
of the facts, so far as the same shall come to his knowledge, re- 
specting sources of danger of any such diseased person or infected 
article being brought into or taken out of the township, city, or 
village of which he is the health-officer. 

The spread of scarlet-fever can generally be prevented by the 
plan of prompt notification, thorough isolation, and complete dis- 
infection of all infected substances. But when this plan has come 
into general operation, there is needed a plan for the prevention of 
the introduction of the disease from without the jurisdiction. 
‘Quarantine officers should be required to be as watchful and strict 
to prevent the introduction of scarlet-fever as of small-pox, because 
the loss of life by scarlet-fever is many times greater than by small- 
pox. For results of perfect and of imperfect compliance with this 
plan, see the diagram (A) presented herewith ; see also Proceedings 
of Michigan State Board of Health, January, 1887, where it is shown 
that there was a probable saving of 3,718 lives from this one dis- 
ease in the first eleven years after the adoption of this plan by the 
Michigan State Board of Health. 

Probably much may be done to prevent well persons from con- 
tracting scarlet-fever when they are exposed to it. Statistics seem 
to prove that the rise and fall of this disease are controlled by the 
temperature and humidity of the atmosphere; scarlet-fever rising 
after the temperature falls, and falling after it rises. The reasons 
why are stated in Dr. Baker’s paper on ‘Some of the Cold Weather 
‘Communicable Diseases’ (with diagrams), in the Transactions of 
the Michigan State Medical Society, 1887. 

A very great number of reports have been received by the Mich- 
igan State Board of Health from reliable physicians, stating facts 
which show that scarlet-fever is conveyed by “direct communi- 
cation,” “exposure while visiting,” etc. 

The following statements are taken from the reports of the 
health-officers to the Michigan State Board of Health, showing that 
‘scarlet-fever may be conveyed by clothing, etc., and after a long 
period of time has elapsed since the first case occurred (with the 
name of health- officer and locality subjoined): — 

“A man living in Detroit who has a child living in this neighbor- 
‘hood came to see her, and in a short time the little girl was sick of 
scarlet-fever. It was ascertained that he had been living with a 
family who were afflicted with the same.’’— Dr. S. HOLCOMB, 
health-officer, Southfield Township, Oakland County. 

“By the presentation of the dress of a little girl who died at 
Jackson to a little girl living here.’”— Dr. SAMUEL DUBOISE, 
Unadilla Township, Livingston County. 

“A woman brought the disease from Canada in her clothing. 
and gave it to the children where she staid. Case No. 1 took it 
then, and case No. 2 took it from the children at school.” — E. F. 
WOOD, health-officer, Isabella Township, Isabella County. 

“ The only source of contagium that I have been able to discover 
‘was through letters received from a family residing in Mount 
Pleasant, which was then affected with it.” — Dr. J. P. COOPER, 
health-officer, Ithaca Township, Gratiot County. 

“T have but one case of contagious disease to report this week, 
that of Miss N. F., age seven years. The source of contagium is 
peculiar. Miss G. H., of Grass Lake, Jackson County, Mich., sick 
with scarlet-fever, wrote a letter to the mother of this patient, and 
she (the little girl) had the envelope in her mouth. Seven days 
later she came down with the disease. It seems certain that she 
contracted the disease in that manner, as there is no other way 
that I can account for the appearance of the disease in that part of 
the township.” — Dr. H. C. MayNarp, health-officer, Hartford 
Village, Van Buren County. 

“Last June one of Mr. More’s children had_ scarlet-fever. 
‘Strange to relate, but one of them had it. The roth of this month 
[November] the carpets were taken up, and Fannie, and Lulu, a 
-cousin living near by, romped and played on them while in the 
yard. Ina little over a week both of them were taken sick with 
scarlet-fever. No precautions were taken after the case had oc- 
-curred last June, and hence the outbreak nearly four months after- 
wards.” — Dr. M. E. BisHop, health-officer, South Haven Village, 
Van Buren County. 


The ‘Report of the Michigan State Board of Health for 1884’ 
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contains, on p. 276, the following accounts of methods of spread of 
scarlet-fever : — 

Dr. A. L. Ambrose, health-officer of Hanover Township, Jack- 
son County, reported three cases of scarlet-fever where the source 
of contagium was a washtub which had been used several weeks 
previously by a family having the scarlet-fever. In four cases the 
contagium was left in houses that had not been properly disinfect- 
ed. In one case the germs of the disease remained in the bed- 
ding that had been used by a scarlet-fever patient six or seven 
months previously. In one case the disease was taken from “ old 
rags of eighteen to twenty months’ standing.” 

Nov. 19, Dr. N. W. Andrews, health-officer of North Muskegon, 
writes, “ There was, some six or eight months ago, a mild case of 
scarlet-fever in the adjoining house: at the time, the people who 
now have the case had some household furniture stored there, 
which has lately been moved into their own house. I can find no other 
cause for the outbreak than that the contagium was communicated 
by means of the tapestry, which had been stored in a room where 
the child when sick had been allowed to go.” 

The following interesting statements are extracts from a letter 
received Aug. 23, 1884, from Rev. Fayette Hurd of Grand 
Blanc, Mich., giving facts concerning scarlet-fever near the village 
of Laingsburg, Shiawassee County, during the month of December, 
1880 : — 

“About Dec. 20, 1880, the family were in the garret of the house, 
gathering up rubbish that had been collecting there for some time. 
They put into a basket to be burned a number of magazines, pic- 
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DIAGRAM A. 


tures, pieces of cloth, window-curtains, carpet-rags, and an old 
rubber doll, which belonged to a family that had the,scarlet-fever 
in the same house during the winter of 1874-75. The boys gath- 
ered up a good many of the pictures, and the girl took the doll, which 
belonged to the child who had the disease in 1874, and was, I 
think, used by her when sick with scarlet-fever. The curtains were 
hung in the windows of the room during the sickness in 1874-75. 
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The things saved out were used by the children for two or three 
days. The rest of the rubbish was burned. Near the last of 
December the three children were taken sick with scarlet-fever.” 

The diagram (A) exhibits in a condensed form the experiences of 
the health-officers in Michigan relating to scarlet-fever during the 
year 1886. It shows, that, in the 324 outbreaks, the average num- 
ber of cases was 5.30, and the deaths were .31; that in the 45 out- 
breaks in which isolation or disinfection, or both, were neglected, 
the average number of cases was 13.84, and the deaths 1.02; that 
in the 58 outbreaks in which isolation and disinfection were both 
enforced, the average number of cases was only 2.74, and the aver- 
age number of deaths .19, the difference being an average of 11.10, 
and .83 deaths, indicating a saving in these 58 outbreaks of 644 
cases and 48 deaths. This saving is shown not simply by com- 
parison with those outbreaks in which nothing was done, but also 
with outbreaks in which either isolation or disinfection was en- 
forced. 

A table (compiled in the office of the secretary of the State board 
of health, from reports made by local health-officers) giving the 
basis for the diagram and foregoing statement is as follows : — 
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BOOK-REVIEWS. 


Geology, Chemical, Physical, and Stratigraphical. Vol. Il. By 
JOSEPH PRESTWICH. Oxford, Clarendon Pr. 8°. 


THE present volume of Prestwich’s ‘ Geology’ treats of stratig- 
raphy and physical geology, — the history of the earth as traced from 
the study of strata and fossils. In the first volume of this great 
work, which appeared in 1886, the composition of rocks, and the 
changes brought about in them by the various meteorological agen- 
cies on the surface, and by thermal and chemical action at depths, 
were discussed, and the nature of the disturbances which the rocks 
have undergone by the action of subterranean agencies, the eleva- 
tion of mountain-chains, and the manner of volcanic action, were 
described. This discussion of dynamic geology is now followed 
by a geological history. As the handbook is mainly intended for 
use in Europe, the geological history of Europe, more especially 
that of Great Britain, is treated more fully than that of other coun- 
tries; but the author, after having described the geological history 
of a period in Great Britain, gives a sketch of the contemporaneous 
course of events in other parts of the world. 

The volume deals naturally with two classes of geological data, 
— paleontological and physiographical. The description of the 
evolution of life in the various periods and areas is profusely illus- 
trated by carefully selected illustrations, part of which are printed 
in the text, while others are shown on lithographed plates. The 
cuts show the characteristic classes and orders which are peculiar 
to the greater divisions, while the plates show characteristic genera 
of each group. In discussing the lesser divisions of formations, 
figures representing important species are inserted in the text. By 
this arrangement of illustrations, and by a careful choice of the best 
among the available material, the author has succeeded in making 
the volume very instructive and useful to the student. He dwells at 
some length on the results of recent discoveries, and on the im- 
portant part played by sponges and foraminifera in building up cer- 
tain sedimentary strata. The relation of the globigerina ooze of 
the deep seas to the chalk is fully discussed ; and the author shows 
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that the physical conditions of the deep sea of the present time, 
with its cold polar water, and those of the cretaceous sea, which 
was probably not so deep, and certainly not so cold, were so differ- 
ent that their deposits must necessarily be different. He compares 
the chemical and physical composition of the chalks to that of the 
globigerina ooze, and shows that the former is far purer than the 
latter, and that no equivalent deposit is forming at the present time. 
‘The conditions under which it was deposited were peculiar and 
special; and, though it presents many points of analogy to the cal- 
careous ooze, there are none of identity ; and the chalk stands alone 
among the British strata in its peculiar structure and origin. It is 
for these reasons that I have taken the opportunity of making the 
foregoing remarks, not because the chalk forms an exception to 
the general rule of constant change, but because its features are so 
clear and so well marked that it serves better than most other de- 
posits to illustrate this law of unceasing variation.” 

The range of genera and species of the same period through 
space is also briefly described. The geophysical problems which 
geological history has to treat are wisely confined to the concluding 
chapters, where the student will find the most important theories. 
held by physicists discussed, so far as they can be proved or refuted 
by geological data. The author himself advocates the theory of a 
thin crust, a solid nucleus, and a viscous magma between the two, as 
he believes that the motions of the earth’s crust can only be ex- 
plained by such a theory. 

The volume has a very full index. and is accompanied by a geo- 
logical map of Europe compiled by William Topley and T. G. Good- 
child. The colors adopted resemble, for the most part, those pro- 
posed by the International Geological Congress, with the exception 
of the Trias, Permian, and Siluro-Cambrian, for which the tints 
more familiar to English geologists were retained. : 


NOTES AND NEWS. 


ABOUT one hundred and fifty scientific men and women of Wash- 
ington gathered in the hall of the Columbian University on the even- 
ing of Thursday, April 5, to pay their tributes to the memory of Dr. 
Asa Gray, the eminent botanist, and to listen to addresses by sev- 
eral of his intimate friends and co-workers. The president of the 
meeting was Professor Langley, secretary of the Smithsonian Insti- 
tution, who opened the exercises with a brief tribute to the memory 
of Dr. Gray. Professor Chickering delivered the first address, giv- 
ing a sketch of the life and life-work of Dr. Gray, tracing the grad- 
ual unfolding from the pioneer’s life of boyhood to the finished 
scholar and true scientist of middle and later life. The world is 
indebted to him, he said, for popularizing botany. He put into 
plain English that which interested people. He had a genius for 
work. Work was a delight. He was never in a hurry. He had 
time for social enjoyment with his friends, as well as for investiga- 
tion and the preparation of a great number of books. He conducted 
a very large correspondence, but he economized time and labor 
even in this. He often returned a letter containing a great number 
of questions with simply ‘yes’ or ‘no’ written at the bottom of 
each. Professor Chickering also spoke of the honors that had been 
heaped upon him. He was a member of the Royal Society of Lon- 
don, and, of the Institute of France, one of the eight immortal 
foreign members. Professor Chickering spoke of the last year of 
his life as the happiest, and closed with an eloquent tribute to his 
memory. Dr. Vasey of the Agricultural Department spoke of the 
influence Dr. Gray exerted upon botanical science. He began 
with a review of the state of botanical knowledge before his time, 
spoke of his studies under Dr. Torrey in New York, of his botanical 
text-books, and of his investigations of the collections made by the 
government and by private individuals. He spoke in detail of his 
work; said that during his lifetime the number of known botanical 
species upon the continent of North America had increased from 
4,081 to more than 11,000, and the number of volumes of his school- 
books published was more than half a million. Prof. L. F. Ward 
of the National Museum spoke of Dr. Gray’s relations to the dis- 
covery of the theory of evolution, showing that Mr. Darwin had the 
greatest confidence in him, and intrusted to him, almost before he 
did to any other, the secret of his great discovery. Dr. Gray was 
one of the first to understand and appreciate the importance of Mr. 
Darwin’s work, and did more than any other to make it acceptable. 
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to American thinkers. Professor Ward’s address, like every thing 
that he writes, was very compact, and showed an intimate acquaint- 
ance with the history of the struggle of the doctrine of evolution 
for recognition in this country, and of the honorable part Dr. Gray 
took init. Dr. C. V. Riley, who was the last speaker, dealt with 
Dr. Gray asa man. His address was an eloquent tribute to the 
memory of one of the most delightful men he had ever known, and 
its interest was heightened by the relation of circumstances con- 
nected with Dr. Gray’s visit to Europe last summer. Especially 
touching was his description of Dr. Gray’s reception in the meeting 
of the British Association for the Advancement of Science. Dr. 
Gray, who was one of the regents of the Smithsonian Institution, 
had many very close friends among the scientific men of Washing- 
ton, who mourn him more as a father or a brother than as a fel- 
low-worker in the field of science. 


— Captain van Géle has at last succeeded in solving the prob- 
lem of the Welle. A telegram sent by Mr. Janssen, governor of 
the Kongo Free State, on March 15, and published in the Aouve- 
ment géographtgue, announces that the Obangi above the rapids 
of Zongo flows from east to west between 4° and 5° north latitude. 
Captain van Géle ascended the river as far as 22° east of Green- 
wich, and ascertained its identity with the Welle-Makua of Schwein- 
furth and Junker. Captain van Géle, after thus having solved 
the much-discussed problem of the Welle, returned, and reached 
Leopoldville in safety. It will be remembered that Captain van 
Géle, after Junker’s discoveries had become known, was put in 
‘charge of the exploration of the Welle. On his first expedition, 
which was made at the high-water season, he was unable to pass 
the rapids of Zongo. Later on, he made an attempt to reach 
Junker’s Ali-Kobbo from the Itimbiri; but, on account of scarcity 
-of supplies and the density of the woods, he was unable to carry out 
his plan. On Oct. 2, 1887, he started on his last expedition on the 
“En Avant.’ After a brief stay at Kwa-mouth, he began his ascent 
‘of the Obangi, accompanied by Lieutenants Liénart and Dhanis 
and a small detachment of soldiers. Junker’s farthest point west 
-on the Welle was 22° 55/ east from Greenwich. It would seem, 
therefore, that Captain van Géle approached this point to within a 
‘distance of about sixty miles. The Mouvement géographique an- 
nounces, besides the death of Captain vande Velde, chief of the 
‘military expedition to Stanley Falls, —not the explorer of the 
-Obangi, as was erroneously stated in Sczemce of March 30, — that 
-of Lieutenant Warlomont, second in command at Boma. This isa 
serious loss for the Kongo Free State, which had of late been very 
fortunate, so far as the health of its employees was concerned. 


—Ina review of Chamberlain’s ‘Catalogue of Canadian Birds,’ 
it was said that the addition of a systematic table would have great- 
ly enhanced the value of the work. This table has been published 
by the author under the title ‘A Systematic Table of Canadian 
Birds’ (St. John, N.B., published for the author). The table, which 
contains 551 species belonging to 236 genera, 55 families, and 15 
orders, is very clear, presenting at oncea table of the higher groups, 
and a check-list of the birds that are found within the boundaries 
of the Dominion. Students of American ornithology will be glad to 
read the author’s announcement in the preface, that his promised 
‘Bibliography of Canadian Ornithology’ is well under way, and 
will probably be published during the coming summer. 


LETTERS TO THE EDITOR. 


Volapuk: Is it Difficult P 


HERE is a subject pronounced difficult to learn ; yet the learners 
are unaware of the difficulty. Is not this an anomaly? It is like 
the considerate Irish father who proposed to surprise his son with 
a birthday gift by having him taught the violin ‘unbeknownst.’ 
Professor March and Mr. Melville Bell, to whom the learning of 
strange tongues is a mere pastime, pronounce Volapiik too highly 
inflected, not for themselves, but for the English-speaking masses. 
But the American business-man, snatching an hour or two in the 
evenings, somehow or other manages to surmount the obstacle 
which the professors declare insurmountable, and after a week 
writes grammatical Volapiik. Possibly, had he known that such 
high authority had declared the feat impossible, he would, with his 
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well-known modesty, have refrained from a practical contradiction 
of their dicta. 

But do not these philologists (both of whom I greatly admire 
and respect) uncensciously exaggerate the difficulty of inflected 
language? Isit not simply that the inflected languages which they 
learned as boys, and which they have seen other boys toiling over 
ever since, had got into a state of anomaly and chaotic irregularity ? 
It seems to me, from what I have learned by reading the works of 
these and other eminent philologists, that the crushing-off of termi- 
nations which finally happens, is a protest against their lawlessness. 
I say this with deference and in quotation-marks. Is it not a fact 
that terminations, when regular, are retained, not destroyed? There 
is no indication that we or the Spaniards are likely to drop the con- 
venient and nearly regular plural-sign s, and denote plurality by a 
separate word or not at all. We have, it is true, lost a great many 
terminations -ez, and the Germans are doing the same in speech ; 
but that is of a converse kind of irregularity. Instead of many 
forms for one thing, -ez had too many functions : it died of overwork. 

Mr. Bell thinks we “ may safely assume that the universal lan- 
guage to be some time adopted will express all verbal relations by 
separate words, and not by root-inflections.” Then Chinese is the 
type of the coming language. Are its methods easy even in the 
colloquial tongue? Missionaries say not: I do not know. 

Mr. Bell’s transformation would result in this, for example, re- 
taining the Volapiik syllables: to express ‘of the man,’ ‘ of the 
time,’ ‘ of the form,’ ‘ of the staff,’ ‘ of the stone,’ where we now say 
mana, tima, foma, stafa, stona, the new reading would be a man, 
a tim, a fom, a staf, a ston. Tima, in one word, comes under the 
head of ‘ Case-Endings and Other Grammatical Subtleties :’ @ ¢z72, 
in two words, is simple, and devoid of subtlety. What a wonder- 
ful change is wrought by the printer’s space ! 

I could sincerely wish, with Mr. Bell, that there were an alphabet 
in use, not only for Volapiik, but for all languages, which should be 
“ easily and uniformly intelligible to all readers.” Mr. Bell’s marvel- 
lously perfect alphabet, ‘ Visible Speech,’ would answer the descrip- 
tion; but it would have been folly to use it for Volapiik until 
adopted for national languages. The Roman alphabet is the inter- 
national alphabet at present, and Schleyer acted wisely in keeping 
it. Inso far as he deviated from it by his use of the un-Roman 
a, 6, #, and his un-Roman sounds of some consonants, in so far he 
is at fault. His principle was right. It is the associations of our 
barbarous English spelling which make us mispronounce new 
words like Volapiik. Ifthe English o had not double duty to per- 
form, we should unerringly begin the word like ‘vocal,’ not like 
‘volume.’ Some of us spelling-reformers hope some day to restrict 
o to its proper function. 

Bishop Wilkins’s ‘ Real Character’ (by which he does zo¢ mean 
‘phonetic representation ’), and scores of other attempts at philo- 
sophical language based on classification of ideas, have failed (in 
spite of the genius of atleast the first named) to come into practi- 
cal use. Volapiik has been learned by more persons, I believe, and 
more used in printing and writing, than all the others put together. 
There must be a reason for this, which I call upon the theoretical 
objectors to explain. An imperfect mechanism which actually 
works is better than a most scientific motor which ‘ motes’ not. 

In counting up the words which are like their English prototypes, 
Mr. Bell has omitted such as these: zz (time), fom (form), spzd 
(speed), sd (seed), sfzZ (skill [the Philological Society of London 
spells it ‘skil’]), sZe¢ (slate), s2zp (sleep), s7z0% (smoke), szek (snake), 
slab (syllable). I have picked up most of these within a page. 

Well, I suppose the unlearned man wll go on acquiring this diffi- 
cult language easily: the masses w2// do things wrong. Half a 
dozen will write me letters this coming week (just half a dozen did 
last week) to show me what they have accomplished in a few days. 

On the other hand, I have some choice specimens of educated 
foreigners’ English which are conclusive evidence, I think, that our 
“simple,” “‘grammarless,” ‘‘uninflected,” “ analytic’ language con- 
tains some fearful pitfalls for the unwary. 

I read a good deal about English being or becoming the “ uni- 
versal language,’ but what I read to that purport is never written 
by Frenchmen or Germans or Italians, somehow or other. This is 
strange, isn’t it P CHARLES E, SPRAGUE. 

New York, March 31. 
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BOOK-NOTES. 


— Messrs. Ticknor & Co. announced for 
publication on Saturday, April 7, ‘ Ancient 
Legends of Ireland,’ by Lady Wilde (‘Spe- 
ranza’), with a chapter on the ancient races 
of Ireland by the late Sir William Wilde, 
new and cheaper edition; and ‘Literary 
Landmarks of London,’ by Laurence Hut- 
ton, fourth edition. 


Calendar of Societies. 


Biological Society, Washington. 
April 7.—J. W. Collins, The Work of the 


Schooner ‘ Grampus’ in Fish-Culture ; Charles 
D. Walcott, Cambrian Fossils from Mount 
Stephens, North-west Territory of Canada; 


C€. V. Riley, Some Notes from Emin Pacha’s 
Travels in Central Africa; Theobald Smith, 
The Destruction of Pathogenic Bacteria in the 
Animal Organism, 

Anthropological Society, Washington. 


April 3. —H. L. Reynolds, Algonkin Metal 
Smiths; Jeremiah Curtin, Mythology and 
Modoc Myths. 

Engineers’ Club, Philadelphia. 


March 17, — A. Marichal, Testing of Cements; 
Frederic H. Robinson, Manufacture of Gun- 


powder; J. W. Redway, Explosion of Gunpow- 
der; L. F. Rondinella, Incandescent Electric 
Lighting. 


American Institute of Electrical Engineers, 
New York. 
April to. — John W. Howell, Maximum Effi- 
ciency of Incandescent Lamps. 
Appalachian Mountain Club, Boston. 


April 11.—Henry Ballantine, A Trip to 
Nepal through the Himalayas; R. B. Law- 
rence, George H. Witherle’s Exploring Trips, 
in 1884-86, to Ktaadn, the Sourdnahunk Moun- 
‘tains, and the Region between. 


Missourt State University Club. 
April 2. —C. G. Tiedemann, The Modern 
Phase of Natural Rights. 
Engineers’ Club, St. Louis. 


April 4. — Willard Beahan, Railroad Loca- 
tion; Field Practice in the West; Professor 
Nipher, Heat Value of Fuels. 


Publications received at Editor’s Office, April 
2-7. 


BiackweELt, J.S. A Manual of German Prefixes and 
Suffixes. New York, Holt. 137 p. 16°. 
HuGues, A. Geography for Schools. Part I. Practical 


Geography. Oxford, Clarendon Pr. 71 p. 12°. 
(New York. Macmillan, 60 cents.) 

Ince, W. R. Society in Rome under the Czsars. New 
York, Scribner. 276p. 16°. $t.25. 

INGRAM, ine K. A History of Political Economy. New 


York, Macmillan. 250p. 12°. $1.50. 

McAnatty, D.R., jun. Irish Wonders. 
pew York, Houghton, Mifflin, & Co. 

2 

MacCorp, C. W. Practical Hints for Draughtsmen. 
New York, Wiley. 100 p. 4°. $2.50. 

Moutonnier, C. Pour Apprendre a Parler Frangais. 

New York, Holt. 191 p. 12°. 

New JERSEY, ‘annual Report of the State Geologist of, 
for the Year 1887, Trenton, State. 45 p. 8°. 

Rotiesron, G. Forms of Animal Life. 2d ed., revised 
by W. Hatchett Jackson. Oxford, Clarendon Pr. 
(New York, Macmillan, $9.) 

STUCKENBERG, J. H. W. Introduction to the Study of 
Philosophy. New York, A. C. Armstrong & Son. 
422p. 8°. $2. 

Sturpy Oak, The. Vol. I. No. 1x. 

Boston, W. A. Sturdy. 316p. f°. 


Boston and 
21S )5D mel 2o- 


April, 1888. 


We 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for 
self-instruction: (1.) German Simplified—Complete in 
rz numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) ro cts. each; No, 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 
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Journal of Philology (ng) sqqasued 2.50| 5.30] 3.50 
Journal of Speculative Philosophy 
(begins with Jan. No.)........-++- 3.00} 5.80] 4.00 
Judge noooocdoons000000000 elele)ele[-i/=)a\« 4.00] 6.80] 5.00 
L’ Art. 5 denopnscanDocd! 12.00 14.80] 13.00 
ING) Gog S0a00n codadoooeoneaucogeDsoD| 5-00} 7.80} 6.00 
Lippincott’s Mag: 3.00} 5.80] 4.00 
Littell’s Living Age.... 8.00] 10.80] 9.00 
Little Men and Women I.00| 4.25) 2.25 
London Quarterly...... 4.00) 6.80] 5.00 
Macmillan’s Magazine........ --| 3.00] 5.80) 4 00 
Magazine of American History. oa590 5.00) 7.80} 6.00 
Medical and Surgical Journal......- | 5.00] 7.80) 6.00 
Mechanical Engineer............--- 2.00} 4.80] 3.00 
Metal Worker....... dl 4.25| 2.25 
Microscope, The.. 4-25| 2.25 
Natures aiiclestelclee'sieleteialele J 8.80) 7.00 
New Princeton Review J 5.80) 4.00 
North American Review.........-.. 5.00| 7.80] 6.00 
Outing Meorisececeseis seieieisestersieislel= 3.00] 5.80! 4.00 
Overland Monthly.........-.-..... 4.00] 6.80} 5.00 
EEN) oda!) Job6b0 cadsse Pilenelei-(s|(eX-OO| tarde 2 52k 2s 
Political Science Quarterly. sleleielaisi*\0]s 3.00] 5.80] 4.00 
Popular Science Monthly.........-. 5-00] 7.80] 6.00 
Popular Science News.......-..+++- 1.00] 4.25) 2.25 
Portfolio, The........-. da 7-50| 10.30} 8.50 
Practitioner..... G6 beooudeacooLas 3-50| 6.30] 4.50 
RublickOpinionwecmecseeiasckciies 3-00] 5.80] 4.00 
DUCK ate tetieictclelefoiciseteletsleleleie\el=[ai=i=l=]° 5-00} 7.80) 6.00 
Puck (German) égouseodeesoneccodoud 5-00| 7 80] 6.00 
Quarterly Review (London)......... 4.00; 6.80] 5.00 
Mtleriesteeeeceietaciee alse 1.00] 4.25] 2.25 
Rural New-Yorker. 2.00| 4.80] 3.00 
St. Nicholas... | 3.00| 5.80] 4.00 
School Journal . | 2.50] §.30] 3.50 
Scientific Americ | 3.00] 5.80] 4.00 
Supplement..... 5.00] 7.80] 6.00 
Architect and Bui 2.50, 5.30| 3.50 
Scribner’s Magazine 3.00] 5.80] 4.00 
Southern Cultivator I.50| 4.30] 2.52 
Springfield Republican (weekly)....| 1-00) 4.25} 2.2© 
Sunday School Times............... 2.00] 4.80} 3.0c 
Teachers’ Institute............. ... I.25| 4.¢5| 2.25 
MexAs oie tingSerecetlstelaisleleieealeleiietels 4.00| 6.80] 5.0c 
Treasure-Trove..-....--..+2--- -.--| 4.00] 4.25] 2 25 
Truth Seeker, The. J 5.80] 4.00 
Wide Awake....... .. 5 20] 3.40 
Young Folks’ Journal 4.25| 2-25 


N. D. C. HODGES, 
44 Lafayette Place, 
New York. 
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Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN......... 060000 -- Manager. 
Cor. 4th Avenue and 23d St. 


Malls.) WIPE, 


A New Play by D. Betasco and H. C. DE MILLE. 
Preceded by............Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 
DAD ISON-SQUARE THEATRE. 


MR. A. M. PALMER, 
Evenings at 8:30. 


Sole Manager. 
Saturday matinée at 2. 


PARTNERS. 


A SUCCESS, A PRONOUNCED SUCCESS. — 
HERALD. 


ALLACK’S. 
Under the direction of Mr. HENRY E. ABBEY. 


LAST SEASON OF THE WALLACK COMPANY. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


BroADway THEATRE. 
ONES 41ST-ST., AND 7TH-AV. 
Manager....... _.... Mr. FRANK W. SANGER. 
’ " Acknowledged by the 
ENTIRE PRESS 
THE HANDSOMEST THEATRE IN THE CITY. 
Practically Fire- proof, Thoroughly Comfortable, 
Perfectly Ventilated, Best Constructed, and 
SAFEST THEATRE IN THE WORLD. 
EVERY EVENING and SATURDAY MATINEE. 


FANNY DAVENPORT. 
IN VICTORIEN SARDOU’S MASTERPIECE, 


LA TOSCA. 


BOX OFFICE OPEN FROMg A.M. to 10 P.M. 
Boxes, $12, $ro, $8. Orchestra stalls, $1.50. 
Orchestra circle, $1.50 and $1. Balcony, $1.50 and $r. 
Gallery, 50 and 35 cents. Admission, 50 cents. 


IBLO’S. 
Reserved Seats, Orchestra Circle and Balcony, soc. 
SECOND AND LAST WEEK. 
BOLOSSY KIRALFY’S 


DOLORES. DOLORES. 
Two new ballets, led by Mile. Paris. 
Matinees Wednesday and Saturday. 

Next week—Rice’s beautiful EVANGELINE. 


DA’ S THEATRE, Broadway and 3oth St. 

Under the management of Mr. AUGUSTIN 
DALY. 

Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 

EVERY EVENING at 8: 1s. MATINEES begin at 2. 


AND HER LONDON COMEDY COMPANY. 


TANDARD THEATRE. Broadway and 33d st. 
J.C. DUFF, Menaners 
TWO WEEKS ONLY. 
J.M. HILL’S Union-Square Theatre Company. 


MIAUSSIUBIB OESIE, 


By SYDNEY ROSENFELD. 
MATINEE SATURDAY. 


OCKSTADER’S THEATRE. 
Dockstader, Shepard & Graus, Proprietors. 
FOURTH WEEK. 
Crowded Houses. A Success. Without Doubt. 


CORINNE. 


INIMITABLE AND UNSURPASSED. 
THE LATEST LONDON SUCCESS, 


MONTE CRISTO, JUNIOR. 


‘A great hit; Corinne witchery personified.’—SUN. 
Sixty Artists, New Ballets, Costumes, &c. 
Reserved Seats, 25c., 50c., 75c., and $1. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to 11. Sunday, r to rz. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 tox. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton, 


SCENIC: 


UNEQUALLED for CEMENTING @& >. 
wood, oun china, paper, leather, &c. Always DE pxces4, 


mes 


Teady for use. Pronounced strongest glue known. 
IS MADE BY THE) E810" eD ALS. rcs 


Gloucester, Mavs. 


Y ussia \ ement Co. j Sample 20catamps 


These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Depart- 
ment Buildings, by the Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano Co., and by 
thousands of first-class manufacturers and mechan- 
ics throughout the world, for all kinds of fine work. 
Pronounced STRONGEST ADHESIVE KNOWN. 
Sold in tin cans for mechanics and amateurs, and 
In bottles for family use. The total quantity sold 
between Jan., 1880, and Jan., 1885, in all parts of the 
world amounted to over 82 MILLION BOTTLES. Be 
sure and get the genuine LePage’s made only by 
RUSSIA CEMENT CO. 


W.H. WALMSLEY & C0, 


SUCCESSORS TO 
RR. & J. BECK, 
1016 Chestnut Street, Phila, 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed fvee to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


DRESS TRIMMINGS. 


JAMES McGREERY & 60. 


wish to announce that they are 
now displaying on their retail 
counters their entire importation 
of Dress Trimmings, comprising 
full lines of Jet Passementeries, 
Ornament Gimps, Panel Gimps 
and Fringes, Persian Band Trim- 
ming, Metal Embroidered Gal- 
loons, Changeable Tinsel Trim- 
mings, Black and Colored Mohair 


and Silk Braid Trimmings, 
Mourning Trimmings, Colored 
Metal Embroidered Panels, 


Beaded Grenadines, Garnitures, 
Embroidered ‘‘ Tulle’’ Draperies, 
Buttons, Notions, and Small 
Wares. Dress-Makers’ Findings 
a specialty. Ribbons, Parasols, 
and Sun Umbrellas. 


Wholesale and Retail. 


Special attention given to mail 
orders. 


JAMES McCREERY & C0. 


BROADWAY AND ELEVENTH ST,, 
NEW YORK. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
‘ ettes should use only our 

STRAIGIILT CUT, put up 
in satin packets and boxes of 
10s. 20s. 50s, and Toos. 

14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CO. 


7COOD NEW 
To LADIES. ¥ 


a) 

ure: catest inducements ever of- 
fered. Now's your time to get 
up orders for our celebrated 
Yeas and Coffees, and secure 
a beautiful Gold Band or Moss 
Rose China Tea Set, Dinner Set, 
Oss tose Toilet Set, Watch, Brass L amp, 
e e etionary. For full particulars address 
TRIE: “GREAT AMERICAN TEA CO., “ 
P. O. Box 289. 81 and 33 Vesey St., New York 


a <D\\ ay a eee ae ea) Se 
A AND Prorecrion OF INFANTS AND CHILDREN, awl 


Sti “ay 


Sorucciers 


THE POLY CEINIG Tormssiee 


WILL CONTAIN 


More original and clinical articles prepared especially for it by prominent writers than any other 


Medical Journal of its size and price. 


Arrangements have been made to secure reports of clinics 


by well-known lecturers in New York, Chicago and other cities as well as in Philadelphia, A 


number of articles on practical subjects will also appear. 


Aseries of articles by Dr. J. Henry C. 


Simes, on various phases of Diseases of the Urinary Organs, will be worthy special attention. 
Prof. Thos. J. Mays will contribute a number of articles on Therapeutical Subjects. 


REGULAR CONTRIBUTORS. —Chas. H. 


Burnett, M.D. (O¢o/ogy), Arthur Van 


Harlingen, M.D. (S22 Diseases), John B. Roberts, M.D. (Surgery), Thos. J. Mays, M.D. (Zhera- 
peutics), J. Henry C. Simes, M.D. (Szvgery), Chas. K. Mills, M.D. (Vervous Diseases), and others. 
Clinical Lectures, Papers, and Original Articles appeared by the following gentlemen during 


ihe\)7/ 9 oa 

Goodell (Prof. Wm.), Univ. of Penna. 

Meigs (Dr. A. V.), Phys. to Penna. and Child. Hospital. 

Osler (Prof. Wm.), Uniy. of Penna. 

Willard (Dr. De Forest). 

Mittendorf (Dr. W. M.), Surg. to N. Y. Eye and Ear 
Infirmary. 

Sinkl-r (Dr. Wharton). 

Browne (Lennox, F’R.c.s.), London. 

Brubaker (Dr. A. P.), Dem. of Physiology Jefferson 
Medl. Coll. 

Steele(D.A.K., 
Surg., Chicago. 

McMurtrie (Dr. L. S.), Danville, Ky 

Tyson (Dr. Jas.), Prof. Pathology, ware of Penna. 

Hartshorne (Dr. Henry). 

DaCosta (Dr. John C.). 

Henry (Dr. F. P.), Phys. to Episcopal Hospital, Phila. 


M.D.-), Prof. Orth. Surg. Coll. Phys. and 


Lionel S. Beale, F.R.S., 


hints on Diagnosis and TRAUMA ” 356 pages. 


the cheapest Medical Periodical of its class. 


P. BLAKISTON, SON & CO., Publishers, tor2 Walnut St., Philadelphia. 


Bantock (Geo. Granville, F.R.c.s ), London. 

Pepper (Wm., m.p.), Prof. Pract. of Med. Uniy. of Pa. 

Carter (Dr. Landon Gray), Prof. of Men. and Nery. 
Dis., N. Y. Polyclinic. 

Robison (Dr. John A.), Rush Med. Coll., 

Pavy (F. W.,F.R.s.). London. 

Price (Dr. Joseph), Phys. to Preston Retreat, Phila. 

Longstreth (Dr. Morris), Pathologist to Jefferson Med. 


Chicago. 


white ‘win. Hale, m.p.,), Guy’s Hospital, London. 

Ashhurst (John, Jr.), Prof. Clin. Surg-, Univ. of Penna. 

Packard (Dr. John H.), Surg. to Penna. Hospital. 

Parvin (Theophilus), Prof. Obst. and Dis. of Women, 
Jefferson Med. Coll. 

Wyeth (John A); pret. of Surg., N. 

Reese (Dr. John J.) 

Spender (John Kent, M.D.-), Bath, England. 


Y. Polyclinic. 


Annual Subscription, One Dollar. 


Each new ane? Serene us one dollar, in advance, will receive a copy of a book by Prof. 
Me Urinary and Renal Derangements and Calculous Disorders, with 


Strong paper covers, 


We believe a year’s trial will convince any one that THE PoLyciinic is the best as wellas 


“JOHN HASTINGS=  <A=R=HART=  JOS=TRIPP. 
Prest. aw VPres't. 


ONS PHIIADELPHIA: PA 
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AND ADVERTISING 
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7EPARK PrACEs 
ory NEW YORK: 


SIXTH YEAR. 
Wore xele NON 277.2) 


NEW YORK, APRIL 20, 1888. 


SINGLE Copies, TEN CENTS. 
$3.50 PER YEAR, IN ADVANCE. 


Entered at New York Post-Office as Second-Class Mail-Matter. 


Map of the Upper Yukon River. 


Editorial 


The Use of Oil to calm the Waves. — The Need of more Edit- 
ors in Washington. — The Marble Terrace of the Capitol. 
— The Boston Zoédlogical Garden. — The Universal Lan- 


guage. 
Yukon Expedition, 1887 


The Geological Observations of the Yukon 


Expedition, 1887 . . 


Scientific News in Washington. 
National Academy of Sciences 
Detection of Adulteration of Lards 
Algonkin Metalsmiths 
The Siana Indians 


Some Recent Entomological Matters of International Concern 


Electrical Science. 
Electrical Energy from Carbon without Heat 
Maximum Efficiency of Incandescent Lamps 
Electric Lighting and Insurance 
The De Bernado Accumulator 


Health Matters. 


18 
3 Lung-Expansion and Consumption . : 0 189 
| Leprosy in America 189 
Burning Garbage 190 
Book-Reviews. 
184 Volcanoes and Earthquakes 0 : 7 LOO 
Lectures on the Physiology of Plants : : 190 
Photography applied to Surveyin 6 190 
George M. Dawson 185 parinners Agata? Piyisloey sana Hygiene IgI 
A Treatise on Algebra . ° : a UG 
186 Eighteenth Annual Report of the Massachusetts Bureau of 
186 Statistics of Labor : 0 oO LOL 
6 186 Manual for Instruction in Domestic Science . 192 
187 Mechanics of Materials 192 
187 | Chips from a Teacher's Workshop 193 
Notes and News : : ‘ 193 
188 | Letters to the Editor. 
188 Is the Rainfall increasing on the Plains ? George E. Curtis 194 
189 Scarlet-Fever John Dixwell, M.D. 194 
189 Queries | : 194 


Lhe Science Company, Publishers, 47 Lafayette Place, New York. 


London agent: G. E. Stechert, 26 King William St., Strand. 


Revolutionary Shorthand Book. 


“EXACT PHONOGRAPHY ; 


A System with CONNECTIBLE STROKE VOWEL 
SIGNS,” by Geo. R. Bishop, Stenographer of N.Y. 
Stock Exchange, member (and in 1883 President) N.Y. 
State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF-INSTRUCTION,—of a REVOLU- 
TIONARY SYSTEM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY. 
Specially adapted to Legal and other Technical work. A 
phonographic author writes of it: —‘* On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy.”” The author claims equal superiority on com— 
nion, monosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY. where the old phonography makes no dis- 
tinction. A MODERN WORK, ADAPTED to MOD- 
ERN REQUIREMENTS. Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
principles with unprecedented fulness. 

E, D, EASTON, Washington, D.C.., official Stenographer 
in Star Route and Guiteau trials, says of the work: *‘Am 
satisfied that by the system therein s» fuliy set out, stu- 
dents may learn to write shorthand with greater certainty 
and precision than by any of the older systems.” 


ISAAC S. DEMENT, Chicago, Speed Contestant at N.Y. 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘* You have 
certainly captured the prize on /egidility.”” 

THEO, C. ROSE, official Supreme Court Stenog’r, El- 
mira, N.Y.,says: ‘' I thinkitis a great improvement in 
the art phorographic, and will be largely adopted by 
the knights of the lively quill.” 


W. H. SLOCUM,official Supreme Court Stenog’r, Buffalo, | 


says: ‘* Must congratulate you on your success in pro- 
ducing to the world a reasonable system of shorthand,’’ 
and ‘* I think the fratern ty owe you their hearty thanks 
for the able manner in which you have demonstrated the 
feasibility of exact phonography.” 

E. E, HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: ‘* The extent to which Exact 
Phonography admits of the application of the expedient 
of phrase-writing, with easy and natural joinings, is 
something remarkable.”’ 

OWEN FITZSIMONS, Law Stenog’r, with Burrill, Za- 
briskie & Burrill, N.Y., says: ‘‘ Have compared some 
of the reading exercises at the end of your book with the 
same matter written according to the Pitmanand Munson 
systems, and while the latter have nothing the better of 
you in point of brevity, Definiteness is entirely on your 
side.” 

Price, bound in flexible leather, $2. Circulars sent. 


Address GEO, R, BISHOP, N.Y. Stock Exchange N.Y, City 


As adopted by the Somerset Clue 
1888, with some suggestions about [ 
Leeps and James Dwicur. A simple, + 
concise and authoritative code of rules, etc. 
players. 50 cents. 


An Uncloseted Skeleton. 


By Lrcretia P. Hace and E. L. Bynner. A dainty 
little story, bound in the same odd way as ‘‘ Penelope’s 
Suitors.’” 


The Ethics of Boxing and Manly 
Sport. 


Joun Boye O'REILLy’s brilliant book on athletics, full 
of illustrations (with a picture of Donoghue’s statue of 
“The Boxer”’ for frontispiece) and chapters on the ath- 
letic sports of Greece, Rome, England and America, an- 
cient Irish games and weapons, the benefits of training, 
the rules of the ring, etc. Also, illustrated chapters on 
canoeing, on the Delaware, Susquehanna and Connecti 
cut. 


Atalanta’s Race. 


The Proud King, The Writing on the Image and other 
! stories from ‘t The Earthly Paradise ’’ of WrLL1am Mor- 
RIS, the great English poet, edited and copiously anno- 
tated by Oscar Fay Adams (and W. J. Rolfe), who has 
also prepared a biography and essays on Morris’s style 
| and the charm of his poetry, for introductory chapters. 
These magnificent and vivid narrative poems, sure to 
| fascinate old or young readers, are also handsomely illus- 
trated. Uniform with Rolfe’s Students’ Series. 75 
cents. 


Len Gansett 


Is a dashing and spirited Southwestern story, written by 
Optik P. Reap, editor of ‘‘ The Arkansaw Traveller,’’ and 
commended as the best Southern novel yet written. $1; 
in Ticknor’s Paper Series, 50 cents. 


Shakespeare’s Engiand. 


A new edition of this dainty volume by Wittram Win- 
TER, treating in exquisite prose of Warwickshire, London, 
Canterbury, Windsor, Stoke-Pogis, etc. 50 cents. 


Sent, postpard. on receipt of price by 
TICKNOR & CO., Boston. 


NEW VOLUME OF ROSCOE AND 3 
SCHORLEMMER’S CHEMISTRY. 


Treatise on Chemistry---Part 
IV of Volume III, 


-R.S., Professors of Chemistry in the Victoria Uni- 
versity, Owens College, Manchester: Part IV, Vol- 
ume II!. 8vo,cloth. xi-s4q pages. Price, $3.00. 


This part includes a description of the Aromatic Com- 
pounds containing seven atoms of Carbon. The first 
portion is concerned with the Toluene Group, then come 
the Benzyl, Benzoyl, and Hydrobenzil Groups, and lastly 
the Xylene Group of eight Carbon Compounds. 
Inorganic Chemistry. Vols. I and II. 

Vol. I. Nox-Meratiic ELEMENTS. 8vo, cloth. Price, 

$5.00. 

Vol. {1. Part I. Merats. 
Vol. II. Part II. Merats. Price, $3.00. 
Organic Chemistry. THE CHEMISTRY OF THE 

TIypROCARBONS AND THEIR Derivatives. Vol. III, 

PartI. 8vo, cloth. Price, $5.00. Vol. III, Part IT. 
Tue Same. 8vo, cloth. Price, $5.00. Vol. III, 
Part III. 8vo,cloth. Price, $3.00. 


D. APPLETON & CO., Publishers, 
I, 3. & 5 Bond Street, New York. 


8vo, cloth. 


Price, $3.00. 
8vo. cloth. 


Yankee Girls in Zululand. 


LOUISE VESCELIUS-SHELDON. 
WITH 


roo Photogravure Illustrations by G. E. Graves, From 
Original Sketches by J. AUSTEN. 


I vol., 12mo, extra cloth, gilt top, $2.25. 


Worthiagton Co., 747 Broadway, W. Y. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates ow. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 
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NEW 


SCIENTIFIC BOOKS. 


Prescott’s Organic Analysis. A Manual of the De- 
scriptive and Analytical Chemistry of Certain Carbon 
Compounds in Common Use. For the Qualitative and 
Quantitative Analysis of Organic Materials ; Commer- 
cial and Pharmaceutical Assays; the Estimation of 
Impurities under Authorized Standards — Forensic Ex- 
aminations for Poisons ; and Elementary Organic Anal- 


ysis. 8vo, cloth, 533 pages, $5.00. 


Salomon’s Management of Accumulators, and 
Private Electric Light Installations. Third edition, 


revised and enlarged. 12mo, cloth. Price. $1 20. 


Kick’s Fleur Manufacturer. A Treatise on Milling 
Science and Practice, translated from the second en- 
larged and revised German edition, with supplement by 
H. H. Powres. With 24 plates and 113 wood-cuts. 
Royal 8vo, cloth. Price, $10.00. 


Lockwood's Dictionary of Terms. Used in the 
Practice of Mechanical Engineering ; embracing those 
Current in the Drawing-office, Pattern-shop, Foundry, 
Fitting, Turning, Smiths’ and Boiler-shops, etc., com- 
prising upwards of 6,009 definitions. Edited by a Fore- 

12mo, cloth, $3.00. 


man Pattern-maker. 
Slater’s Sewage Treatment, Purification, and 
Utilization. A Practical Manual for the Use of Cor- 
porations, Local Boards, Medical Officers of Health. 
Chemists, Manufacturers, 
remo, 


Inspectors of Nuisances, 
Riparian Owners, Engineers and Ratepayers. 
cloth, $2.25. 


Bottone’s Electrical Instrument Making for Ama- 
teurs’ a Practical Hand-Book, with 48 illustrations. 
12mo, cloth, $1.20. 


{lx Press.] 


Bowser’s College Algebra. 
Bowser’s School Algebra. 


D. VAN NOSTRAND, 


Publisher, Importer and Bookseller, 


23 Murray and 27 Warren Sts, 
NEW YORK. 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAKER OF 


Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, ‘ 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 


PORTRAIT OF AGASSIZ.—Chapter 94 of The 
Agassiz Association has for sale photographs of 

Prof. Louis Agassiz 75 cents. Address C. B. STEBBINS, 

30 Day St., Somerville, Mass. | 


| 


Summer Dress Goods. 


JAMES McGREERY & CO. 


Offer 8,000 yards of Printed India 
Silk, light and dark grounds, in 
very select designs, at $2: per 
yard, worth $1.25. 


Also avery complete line of Ben- 
galine in the “Orchid,” “ Prairie 
Flower,’ and other new designs. 


The above 
adapted for summer wear. 


Mail be 
promptly on application. 


are particularly 


samples will sent 


BROADWAY AND ELEVENTH ST.,, 
NEW YORK. 


HELPS TO SELE-CULTURE. 


The following pamphlets are published under the aus- 
pices of the Nationa Bureau or Unity Cuuss, organ- 
ized in Boston in May, 1887, with Rev. Edward Everett 
Hale,D.D., as President,and with a Board of Directors of 
twelve men and women, residing east and west. It has 
at present two head centres.— at Chicago and Boston. 
Its object is to render assistance in the study of literary, 
philanthropic and religious problems. 


No. 1. Unity Criuss. By Emma Endicctt Marean. 
ro cents. 

No. 2. Ropert Browninc’s Poetry. 
the Chicago Browning Society. 25 cents. 

No. 3. Gontae StupIEs IN GeorGE E.torT. 
P. Woolley. x10 cents. 

No. 4. THE LEGEND oF HAMLET 
son. 25 cents. 

No. 5. ProGrEss FROM Poverty: REVIEW AND CrIT- 
1cisM OF Henry GeorGe. By Giles B. Stebbins. 25 
cents. 

No. 6. OuTLInE Stupres 1n Homes, BRYANT, AND 
WHITTIER. 10 cents. 
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HUNDREDS OF REPORTS have been received at the Hydrographic 
Office of the Navy Department from vessels that experienced the 
storm of March 11-15, more than seventy of them from vessels that 
were immediately off the coast of the United States. An interesting 
feature of these latter is the descriptions of the use of oil to calm the 
waves. More than a dozen captains and sailing-masters caught in 
the storm when it was at its worst say that they believe that their 
vessels were saved by it. The sailing-master of the yacht ‘ Iroquois’ 
says that the furious waves would be coming down upon them with 
an immense comb, threatening to swamp them; but, when it encoun- 
tered a patch of oil no larger than a dining-room table, its top would 
be rounded, and there would not be even a wind-ripple upon it, 
and the yacht would bob over it like a gull. The reports of the 
‘storm have brought no new facts in regard to the use of oil to still 
the waves, but they confirm the opinions heretofore held, and will 
undoubtedly lead to its more frequent employment. The great 
service which the Hydrographic Office has rendered to navigation 
in this regard is now recognized in all maritime countries. Only 
lately, Capt. W. J. L. Wharton, R.N., hydrographer to the British 
Admiralty, in ature, began an article by saying that the employ- 
ment of oil by the ships of all countries was due to the efforts of the 
United States Hydrographic Office in forcing the subject upon the 
attention of navigators. Similar testimony has been given by high 
officers of the French Navy in recent publications. 


THE PHILADELPHIA Press, in commenting upon some recent 
remarks of Sczexce touching the wastefulness caused by the delays 
in printing scientific reports of the government, remarks that good 
editors are needed in Washington as much as more printers and 
better management of the Government Printing-Office. This is 
true, and the remark is applicable to all other bureaus and depart- 
ments as well as those engaged in scientific work. Scarcely a vol- 
ume is published by the government that would not be greatly im- 
proved by condensation. Examples are hardly necessary for those 
who are in the habit of looking over government publications, but 
one or two may be given in illustration. Congress has just ordered 
can extra edition of twenty-five thousand copies of a report on ‘ Cat- 
tle and Dairy Farming,’ made by the consuls of the United States 
abroad, of which the original edition has been exhausted, and for 
which there has been much call by the cattle-raisers and dairy-farm- 
ers of the United States. It comprises two volumes, together con- 
taining 855 pages of letterpress, besides 369 full-page lithographic 
engravings. The book contains a large amount of very valuable 
information that can be obtained nowhere else; but, if it had been 
edited only to the extent of cutting out nothing but duplications, 
the dimensions of the book might have been reduced one-half, and 
its value greatly increased. In many instances several consuls in 
the same country went over the same ground, and sometimes ob- 
tained their information from the same sources. The best of these 
reports ought to have been selected for publication in full, and only 
the additional matter contained in the others added in carefully 
selected extracts. But instead of doing this, the State Department 
put the reports and enclosures all in, in full, and thus made a -book 
that is likely to frighten a farmer by its very size. Another ex- 
ample of enormous waste in printing, to say nothing of the doubt- 
ful expediency of preparing the matter, is to be seen in a ‘ Report 
upon an Examination of Wools and other Animals,’ by Dr. Mc- 


‘Murtrie, prepared under the direction of the commissioner of ag- 


riculture. It is a quarto book of more than 600 pages, about 100 of 
which are filled with letterpress and illustrations, and 500 with 
solid tables of figures. One of these, filling 32 pages, is a ‘ Table 
for Reduction of Centimillimetres to Fractions of an Inch. No 
printer will have to be told how expensive this rule-and-figure work, 
with its 21 columns to a page, is. Another, filling 102 pages with 
solid figures, gives the ‘ Results of Actual Measurements of Length, 
Crimp, and Fineness, with Recapitulations and Reductions.’ And 
so on for 500 pages. Now, if it was necessary to make all these 
measurements, it certainly was not necessary to print them. The 
results of them are set forth in the body of the report, and these 
are all practical men want. Ifa scientific man desired to see all 
the figures made to obtain these results, he could go to the files of the 
Agricultural Department and examine them there. An octavo vol- 
ume of 200 pages would have contained all that it was necessary to 
print, and would not have cost, with illustrations, more than one- 
fourth as much. The government needs an editor. 


THE WORK upon the marble terrace which is to surround the 
Capitol at Washington on three sides is nearly completed, and the 
effect of it upon the architectural appearance of the building can 
now be seen. From any point on Pennsylvania Avenue between 
the Treasury Department and the western entrance to the Capitol 
grounds, the effect is unquestionably pleasing. The terrace will 
appear as though it was the foundation of the building, thus making 
it seem to be decidedly higher, and relieving it of that ‘squatty ’ 
appearance which has always offended the eyes of those who have 
an appreciation of proper proportions in a grand structure. Viewed 
from a distant point either on the north, south, or west, therefore, 
this marble terrace seems to be an architectural success. But, 
as soon as one enters the west Capitol park and approaches the 
building, he discovers that this so-called improvement, expensive as 
it has been, is a blemish rather than an embellishment of the Capi- 
tol. Long before reaching the foot of the grand stairway, the 
marble terrace not only ceases to appear as a part of the building, 
but hides a part of its beautiful front. At the Marshall statue the 
upper edge of it is projected against the marble columns of the two 
wings of the Capitol halfway from their bases to their capitals, and 
from many parts of the grounds on the west they greatly disfigure 
the noble structure. It is just as important that the proportions of 
the Capitol shall appear to be correct when viewed from a point 
that is near as from one that is removed; but the architect seems 
to have supposed, that, when a person has once entered the grounds 
from the west, he will be so much impressed with the grand marble 
stairway that he will not raise his eyes to the building to which 
they lead. 


THE PLAN OF ESTABLISHING a zoological garden in Boston, 
which has been pending for twenty-one years, seems to lead at last 
to practical results. The council of the Boston Society of Natural 
History has taken the matter in hand. It gained the co-operation 
of the park commissioners, who offered two separate sites for the 
garden. The society proposes to make the enterprise thoroughly 
educational. In view of the climate of New England, no attempt will 
be made to make the garden of so general a nature as they are made 
in Europe. It will be rather an effort to show specimens of Ameri- 
can animals, especially those of New England. Finally it was re- 
solved to make an attempt to raise a sum of $200,000, and then to 
proceed with the establishment of a garden and aquaria. The en- 
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ergetic efforts of the committee will undoubtedly succeed in arous- 
ing a general interest in the matter and in raising the necessary 
funds. The educational value of a garden like the one proposed 
can hardly be overestimated, as it affords to the inhabitants of the 
city those advantages which, as a rule, only those living in the 
country enjoy. : 


THE AMERICAN PHILOSOPHICAL SOCIETY has paid consider= 
able attention to the subject of a universal language; and on Oct, 
21, 1887, a committee was appointed, of which Prof. D. G. Brinton 
was chairman, to examine into the scientific value of Volapuk. The 
committee recently presented its report, and the society adopted 
the following resolution: “That the president of the American 
Philosophical Society be requested to address a letter to all learned 
bodies with which this society is in official relations, and to such 
other societies and individuals as he may deem proper, asking their 
co-operation in perfecting a language for learned and commercial 
_ purposes, based on the Aryan vocabulary and grammar in their 
simplest forms; and to that end proposing an International Con- 
gress, the first meeting of which shall be held in London or Paris.” 


The introductory remarks to the report of the committee, referring | 


to the desirability of an international scientific terminology, will be 
approved by all scientists ; but many will rather join Max Miiller’s 
appeal to the learned writers of the world to express themselves in 
English, German, French, Spanish, Italian, or Latin, than support 
the plan of establishing a new universal language. The proposals 
of the committee are founded on the process of formation of jar- 
gons. Grammatical forms are eliminated, and the order of words 
determines the meaning of the sentence. The phonetics are to be 
simple, and the vocabulary based on the vocabulary which is com- 
mon to the leading Aryan tongues. As Volapiik and other univer- 
sal languages are not formed according to these principles, the 
committee considers them as not apt to meet the requirements 
of international intercourse. All this may be true, but it would 
seem to us that scientists, even if successful in the attempt at form- 
ing an artificial language which would be as well adapted for think- 
ing as for writing and speaking, would increase the amount of neces- 
sary work instead of diminishing it. Before the era of nationali- 
ties, as we may well designate our time, English, German, French, 
and Spanish were almost exclusively used in scientific publications 
of any importance. The same feeling that prompted writers to use 
their own language, however few the men speaking it may be, will 
prevent the general adoption of a universal language; and when 
this feeling has subsided, those few European languages will again 
become the means of scientific intercourse. And how should we 
make use of the treasures contained in the literature of the past, or 
in popular writing, without learning these languages? We believe 
that these difficulties, even aside from that of making a satisfactory 
language, will prevent the scheme of a universal language being 
successful. 


YUKON EXPEDITION, 1887. 


WE noticed several times the progress of the Yukon expedition 
undertaken by the Canadian Government in 1887. The present 
number of Sczezce is accompanied by a map showing the results of 
this important expedition. The map is a reduction of a large-scale 
map published by the Department of the Interior of Canada, a 
number of corrections being added by Dr. Dawson. The coast-line 
is founded upon the charts of the Coast Survey. While the greater 
part of the topography of the interior is the result of last year’s 
expedition, a few older explorations were available for constructing 
the map. The lower part of the Stikine River was surveyed in 
1877 by J. Hunter. The traverse from Telegraph Creek down the 
Hotalinqua River, to latitude 60° north, was made by the Telegraph 
Exploration in 1867. Schwatka’s maps were used for constructing 
the lower part of Pelly River, while Chilkat River is founded on 
Dr. A. Krause’s surveys in 1882. F 

The recent expedition was undertaken in consequence of the 
necessity of ascertaining the nature and extent of the developments 
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of placer gold-mining, which of late years has attracted an increas- 
ing number of miners into that part of the North-west Territories 
lying between British Columbia and Alaska. We reported in No. 
243 of Sczence on the progress of Dr. Dawson's expedition up to the 
29th of July. Mr. William Ogilvie had reached the lower part of 
Pelly River by a different route. He had started from Chilkoot In- 
let, and reached the summit of Chilkoot Pass on June 8. On June 
27, after considerable difficulty occasioned by stormy weather, the 
first lake was reached. Mr. Ogilvie experienced considerable diffi- 
culty in carrying his instrumental survey across the mountains. He 
says in his report to Captain Deville, “ Beginning from the summit 
of Chilkoot Pass, we descend almost one-third of a mile to Crater 
Lake, the fall in that distance being by barometer 367 feet. At four 
miles and a half from the summit, Mountain Lake, which is about 
a mile and a half in length, is reached, the fall in this distance being 
about 575 feet. At this point the first trees on the north-east side 
of the summit are seen, but they are of no importance, being small 
and of stunted growth.” Lake Lindeman was found to be 1,237 
feet below Chilkoot Pass. The party then crossed Lake Bennett 
and Lake Marsh, and began their descent of the Lewes River. ‘“ At 
125 miles from salt water, the cafion is reached. At this point the 
river flows through a fissure in a barrier of basaltic rocks which in- 
tersects its course. The cafion proper is about five-eighths of a mile 
long and about roo feet wide, with perpendicular walls from 60 to 
80 feet high. The current through it is swift and the water rough ; 
but, with a fairly large boat, the only risk in running through it 
would be from contact with the sides, in which case one would be 
certain to come to grief. The passage through it is made in from 
three to four minutes. The cafion and its rapids are altogether 
two miles and three-quarters long. The last rapid, which is three- 
eighths of a mile in length, is a bad one, and we had to portage 
every thing round it, and let our boat down with ropes from the 
shore. This rapid is called by the miners the ‘ White Horse,’ from 
the fact that nearly all the water is white with foam. Several 
parties have run through the rapid on rafts, and one or twoin boats, 
but few want to repeat the trip.” In proceeding farther down the 
river, the travellers passed Big Salmon River. Looking up its 
valley, a distant view was had of many mountain-peaks covered 
with snow, the presence of which in summer is proof of a consider- 
able altitude. Ogilvie found that the upper part of the river was 
almost deserted by the miners, who have gone to Forty-Mile Creek, 
where considerable quantities of gold have been found. 

Dr. Dawson, who had reached the Pelly River by way of the 
Stikine and Frances Lakes, describes the latter part of his journey 
as follows: “Our Indians, who had for a long time been very un- 
easy because of their distance from the coast and the unknown 
character of the country into which they had been taken, were now 
paid off, and, to their great delight, allowed to turn back. As a 
dangerous rapid was reported to exist on the upper part of the 
Pelly, it was decided to construct a canvas canoe in preference to 
building a boat, which it might prove impossible to portage past 
the rapid. Having completed the canoe, we descended the Pelly, 
making a portage of half a mile past Hoole’s Rapid, and reached 
the confluence of the Lewes branch of the Pelly on the 11th of 
August. We had now reached the line of route which is used by 
the miners, and expected to find at the mouth of the Lewes a 
memorandum from Mr. Ogilvie, from whom we had separated in 
May. As we could not find any such memorandum, and as Mr. 
Ogilvie had not been seen on the lower river by a party of miners 
whom we met here on their way up the Lewes, we were forced to 
conclude that he had not yet reached this point. The same party 
informed us that few miners were during the summer on the Stew- 
art River, where most of the work had been carried on in 1886, but 
that in consequence of the discovery of ‘coarse’ gold on Forty- 
Mile Creek, about 120 miles farther down the river, all had gone 
there, and that Harper’s trading-post, where I had hoped to be able 
to get an additional supply of provisions should we fail to connect 
with Mr. Ogilvie, had also been moved from the mouth of the 
Stewart to Forty-Mile Creek. From the place where we now were, 
we still had a journey of over 400 miles to the coast, with the swift 
waters of the Lewes to contend against for most of the distance. 
If, therefore, it should have become necessary to go down stream 
220 miles to Forty-Mile Creek for provisions, so much would have 
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been added to our up-stream journey that it would become 
-doubtful whether we should be able to afford time for geological 
work on the Lewes, and reach the coast before the smaller lakes 
near the mountains were frozen over. I therefore decided to set 
about the building of another boat, suitable for the ascent of the 
Lewes, and on the second day after we had begun work Mr. Ogil- 
vie very opportunely appeared. After having completed our boat 
and obtained Mr. Ogilvie’s preliminary report and survey sheets, 
together with the necessary provisions, we began the ascent of the 
Lewes, from the head waters of which we crossed the mountains 
by the Chilkoot Pass, and reached the coast at the head of Lynn 
Canal on the 20th of September. I am happy to be able to add that 
the entire expedition was carried out without any serious accident or 
loss, notwithstanding the difficult nature of the country, and that, 
though circumstantial reports were heard in the spring, of trouble 
between the miners and Indians on the Yukon, these proved to be 
entirely groundless.” 

Mr. Ogilvie proceeded down the Pelly River, and is now winter- 
ing in the vicinity of Belle Isle. It was proposed to make astro- 
nomical observations corresponding to those of Mr. Ogilvie near 
the point of intersection of the Yukon and 141st meridian at two 
places, — Kamloops and Ottawa. Unfortunately the correspond- 
ing observations could not be carried out, and the value of Mr. 
‘Ogilvie’s astronomical work is therefore problematical. This spring 
he will start for the mouth of the Mackenzie by way of the Porcu- 
pine River and Fort Macpherson, and ascend the Mackenzie to 
Fort Chipewayan, connecting with his ownsurvey of the Peace and 
Athabasca Rivers. 


THE GEOLOGICAL OBSERVATIONS OF THE YUKON 
EXPEDITION, 1887. 


THE routes to be followed by the expedition were selected with 
the purpose of obtaining as much information of a geographical, 
geological, and general character as possible of the great tract of 
country included in the extreme northern part of British Columbia, 
and to the north of the 60th parallel (which forms the boundary- 
line of that province), between the Rocky Mountains proper on 
the east, and the borders of Alaska on the west. The greater part 
of this vast region is drained by several large tributaries of the Yu- 
kon River, but these interlock to the south with tributaries of the 
Stikine and with branches of the Liard, a feeder of the Mackenzie. 

The results obtained will form the subject of a detailed report of 
the Geological Survey of Canada, but for the preparation of this 
some time is yet required; and Mr. Ogilvie of the Dominion Lands 
Branch, and Mr. McConnell of the Geological Survey, are still in the 
field for the purpose of continuing surveys and explorations next 
summer. Meanwhile the following notes, bearing particularly on 
the principal geological features of scientific importance, may prove 
of interest. 

In 1879 a geological traverse was made by the writer, of the en- 
tire width of the Cordillera region, by the line of the Skeena and 
Peace Rivers (Report of Progress of the Geological Survey of Can- 
ada, 1879-80) ; but this had, so far, remained the most northern 
line of geological examination across the wide mountain-belt of the 
west coast of the continent. The work of the past summer in- 
cluded a similar traverse of the same belt by the Stikine, Dease, 
and Liard Rivers, at a minimum distance of two hundred miles 
north of the last, and extended by the last-named river completely 
through the Rocky Mountains, to the great valley of the Mackenzie. 
The latter part of the traverse was, however, undertaken by Mr. 
McConnell, and his observations are not yet available. 

To the north of this cross-section the exploration extended in the 
Yukon basin to the mouth of the Lewes River, near the 63d parallel. 
‘The actual line of travel and survey followed the Liard from its 
junction with the Dease northward to its sources, crossed the height 
of land to the Pelly near its head waters, followed that river down 
to the mouth of the Lewes, ascended the Lewes southward to its 
head, and finally, traversing the coast mountains by the Chilkoot 
Pass, reached the head of Lynn Channel. 

The entire region thus examined may be described as mountain- 
ous in general character, though comprising also wide areas of hilly 
or rolling country, and many important flat-bottomed river-valleys. 
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It declines asa whole gradually to the north-westward from heights 
of 2,730 feet at the Stikine-Dease watershed, and 3,150 feet at the 
height of land between the Liard and Pelly, to 1,550 feet at the con- 
fluence of the Lewes and Pelly. The close-set mountains forming 
the coast ranges on one hand, and on the other the serried peaks 
at the base of which Frances, Finlayson, and Pelly Lakes lie, and 
which represent the western tier of the Rocky Mountains, are here 
the principal mountain axes. A third important intermediate 
range, which it is proposed to name the Cassiar Range, is, 
however, cut through by the Dease River immediately to the east 
of Dease Lake. This appears to be continuous in a north-west- 
ward direction to the Pelly, after reaching which it assumes a more 
westward course, and with decreasing altitude follows parallel to 
the river, which it eventually crosses, near the mouth of the Lewes, 
in the form of low ranges of hills. The trend of the subsidiary and 
less continuous ranges to the west of the Rocky Mountains proper, 
as well as the prevailing strike of the rocks, partake in a similar 
general change in direction, wheeling westward in the north in ap- 
proximate conformity with the outline of the Pacific coast. 

The rocks throughout the entire region above outlined present 
close analogies to those already investigated in the southern portions 
of British Columbia, thus confirming previous statements with re- 
spect to the great general similarity, in a north-westerly and south- 
easterly direction, of the peculiar geological features of the Cordil- 
lera belt. The coast mountains where crossed by the Stikine, and 
again still farther north in the line of the Chilkoot Pass, consist for 
the most part of granitoid rocks, which are generally rich in horn- 
blende and triclinic felspars. With these are occasionally included 
belts of crystalline schists, micaceous or hornblendic, the tocks as 
a whole resembling those of which details are given in my last re- 
port on Vancouver Island (Annual Report of the Geologzcal Sur- 
vey, 1886). It may be said, in fact, that the composition and struc- 
ture of the coast ranges is practically identical wherever they have 
been examined, from the Fraser River to the head of Lynn Chan- 
nel, —a length of nearly nine hundred miles. 

To the east of these ranges, the country to and including the 
Rocky Mountains proper is chiefly characterized by the occurrence 
and wide distribution of paleozoic rocks, which often closely re- 
semble those provisionally named the Cache Creek Series in south- 
ern British Columbia. They include limestones, quartzites, argil- 
lites, slates, and schists, with a notable proportion of agglomerates 
and other materials of volcanic origin, and are all pretty thoroughly 
altered and hardened and considerably flexed. Near Dease Lake, 
and again on the Pelly almost on the same line of strike, important 
beds of serpentine occur, and the associated rocks in these and 
many other places are preponderantly schistose and slaty, running 
through a number of varieties, but closely resembling the schistose 
and slaty rocks of Cariboo, and other gold-bearing districts to the 
south, and here also yielding gold. 

These paleozoic rocks are interrupted by granitic areas, which 
generally rise in the form of ridges or mountain elevations, and 
were in some places observed to be flanked by more or less consid- 
erable occurrences of crystalline schists, which appear to be more 
highly altered portions of the paleozoic. The most important of 
these inland granitic ranges is that previously referred to as the 
Cassiar Range. Granitic mountains also, however, occur in the 
range to the east of Frances Lake, and elsewhere. 

Fossils are by no means abundant in the paleozoic rocks ; but a 
small collection of graptolites was obtained on the Dease, which 
has been submitted to Professor Lapworth, and by him pronounced 
to be of middle ordovician age, six species being recognized. This 
is, no doubt, the farthest north-western occurrence of a graptolitic 
fauna so far noted on the continent. Carboniferous fossils, notably 
Fusulina and Loftusta Columbiana, were obtained from lime- 
stones in the Liard basin, and again on Tahko or Tagish Lake near 
the head of the Lewes River. It is probable, however. that rocks 
ranging from the Cambrian to the top of the paleozoic, and possi- 
bly also including the triassic (Vancouver or Nicola Series), may 
be embraced in this great preponderantly paleozoic area. 

Strata which are probably of cretaceous age occur on the Stikine 
in limited basins immediately to the east of the coast mountains ; 
and rocks holding middle or lower cretaceous marine fossils have a 
considerable development on the Lewes, where they are associated 
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with plant-bearing beds of the horizon (as determined by Sir W. 
Dawson) of the Laramie, or so-called miocene of the Mackenzie 
River and Alaskan coast. A few fossil plants, which are probably 
of cretaceous age, were also found at one place on the Pelly. 

The miocene proper is represented in the upper Liard valley by 
soft stratified rocks associated with basalts; and basaltic flows of 
limited extent, and probably of the same age, occur on the Pelly, 
at the confluence of that river with the Lewes, on the latter river at 
the Cajion, and again in the Stikine valley east of the coast 
mountains. ‘There is not, however, in the entire region examined, 
any wide basaltic plateau. 

Some features of special scientific importance occur in connection 
with the superficial deposits and the evidences of glacial action, but 
these cannot be more than mentioned in this brief note. It may be 
stated, however, that true bowlder-clay is frequently seen in the river- 
sections, and generally passes up into and is covered by important 
white or gray silty deposits, resembling those of the Nechacco basin 
in British Columbia, and of the Peace River region to the east of the 
Rocky Mountains. These later-glacial silts are particularly wide- 
spread in the Upper Yukon basin. Terraces are generally conspicu- 
ous features in the landscape, and extend even to the higher parts 
of the district, while water-worn and travelled stones were found to 
occur at a height of at least 4,300 feet on an isolated mountain 
near the watershed between the Liard and Pelly Rivers. In the 
Lewes and Pelly valleys, traces of the movement of heavy glacier- 
ice in northward or north-westward directions were observed in a 
number of places, the grooving and furrowing being equally well 
marked at the water-level and across the summits of hills several 
hundred feet higher. The facts are such as to lead to the belief 
that a more or less completely confluent glacier-mass moved in a 
general north-westerly direction from the mountainous district 
south of the southern sources of the Yukon, toward the less 
elevated country which borders the lower river within the limits of 
Alaska. This observation, taken in connection with the evidence 
of the former northward movement of glacier-ice in the Arctic 
regions to the east of the Mackenzie (Annual Report of the Geolog7- 
cal Survey, 1886, p. 56 R), appears to have very important bearings 
on theories of general glaciation. 

The discovery of small rounded bowlders or pebbles of jade 
(nephrite) on the upper part of the Lewes River may be mentioned 
as of interest. Though not actually observed in place, the material 
is evidently derived from the altered volcanic rocks, probably of 
paleozoic age, which are abundant in the district. The theory that 
the jade used by the coast tribes for the manufacture of implements 
was imported by them from Asia, if still held by any, can scarce- 
ly any longer be maintained as tenable. 

A second minor point of interest brought to light in connection 
with the expedition is the existence of a very wide-spread deposit 
of volcanic ash in the Upper Yukon basin. This generally occurs 
beneath the soil, but is distinctly newer than the silts or latest gla- 
cial deposits. It forms a layer which is seldom more than a few 
inches in thickness, and is doubtless to be attributed to some single 
great volcanic eruption of a date long antecedent to our historical 
knowledge of the north-west part of the continent. 

GEORGE M, Dawson. 


SCIENTIFIC NEWS IN WASHINGTON. 


National Academy of Sciences; Partial List of Papers ; Presentation of 
Medals. — How to detect Cottonseed-Oil in Lard. — Aboriginal 
Copper-Workers in the Lake Superior Region ; Proofs that they 
were Modern. — The Siana Indians ; Investigations by the Bureau 
of Ethnology. — International Entomology. 


National Academy of Sciences. 


THE National Academy of Sciences has been holding its annual 
meeting in Washington during the past week, but too late to report 
its proceedings in this number. Among the features of the meeting 
were the presentation, on Wednesday evening, of the Henry Draper 
medal to Prof. Edward C. Pickering, director of the Harvard Obser- 
vatory, for his work upon astronomical photography ; the J. Law- 
rence Smith medal to Prof. H. A. Newton of Yale University, for 
his work on meteors; and the reading of memorial papers com- 
memorative of Prof. J. C. Watson and Capt. James B. Eads, by 
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Prof. G. C. Comstock of Wisconsin University, and Mr. William 
Sellers of Philadelphia, respectively. 

Among the papers expected were the following : ‘ The Rotation 
of the Sun,’ by Prof. J. E. Oliver of Cornell University, Ithaca, N.Y. ; 
‘The Foundations of Chemistry,’ by Dr. T. Sterry Hunt of Montreal, 
Canada; ‘On an Improved Form of Quadrant Electrometer, with 
Remarks upon its Use,’ by Prof. T. C. Mendenhall, director of the 
Rose Institute, Terre Haute, Ind.; ‘On the Vertebrate Fauna of 
the Puerco Series,’ by Prof. E. D. Cope of Philadelphia; ‘ Re-en- 
forcement and Inhibition,’ by Dr. Henry P. Bowditch of Harvard 
University ; ‘On Apparent Elasticity produced in an Apparatus by 
the Pressure of the Atmosphere, and the Bearing of the Phenome- 
na upon the Hypothesis of Potential Energy,’ by A. Graham Bell of 
Washington; ‘The Orbits of Aerolites,’ by Prof. H. A. Newton of 
Yale University. 


e 


Detection of Adulteration of Lards. 


The recent examinations of lards made at the Agricultural De- 
partment have resulted in the discovery of a test by which the pres- 
ence of cottonseed-oil may be detected instantly by any dealer or 
housekeeper. The experiment is as follows: As much lard as can 
be taken up on the point of a case-knife is placed in a teacup. 
About a quarter of an ounce of sulphuric acid is poured upon it and 
thoroughly mixed with it. If the lard is pure, it will coagulate, and 
there will be a little difficulty in the mixing. If it is adulterated 
with cottonseed-oil and stearine, the mixture will take place imme- 
diately and easily. After half a minute, one-fourth of an ounce 
more of sulphuric acid should be poured upon and mixed with it. 
The whole process thus far should not occupy more than one min- 
ute. 

The substance thus obtained is poured into a common test-tube, 
such as may be bought at any chemist’s shop for a few pennies. 
The acid, somewhat colored, will sink to the bottom, and the fatty 
substance will remain on top. If the lard thus tested was pure, the 
color of the latter will be that of a light-colored sponge, changing 
in a minute or so to a dark-cinnamon color. If it has been adul- 
terated with cottonseed-oil, the color at first will be darker, changing 
immediately toa dark brown. These differences of color are so 
marked that no experience is required to detect them. 

Cards might be printed upon which the colors produced by the 
sulphuric-acid re-action for both pure and adulterated lards might 
be shown; and dealers, by using this test, may prove to their cus- 
tomers in a minute or two that the lard that they are selling is an 
unadulterated article. The experiment is simple, and the cost of it 
almost nothing. The novel thing about it is the placing of the 
mixture in a test-tube in which the acid may become separated 
from the fatty substance, thus making the test much more decisive 
and satisfactory. This was first suggested by Dr. Thomas Taylor, 
who has extended his experiments to a great number of different 
animal and vegetable oils. 

Algonkin Metalsmiths. 

Mr. Henry Lee Reynolds read a paper before the Anthropologi- 
cal Society at a late meeting, in which he replied to M. Paul du 
Chatelier, who has discussed the great antiquity of the ancient 
mines discovered at Lake Superior, in ‘Materiaux pour L’Histoire 
Primitive et Naturelle de Homme.’ The idea, he said, that these 
mines were very ancient, is commonly prevalent. Although Drs. 
Charles T. Jackson and I. C. Lapham gave quite plausible reasons. 
for thinking them to be the works of the present race of Indians, 
men like Wilson and Whittlesey subsequently published standard 
works in which they asserted their belief in a contrary opinion; and 
these latter theories are now being promulgated by a host of writers 
like M. du Chatelier. 

Mr. Reynolds reviewed the evidence upon which these theories 
are based, criticised some of it as misleading and some of it as 
having lost its original importance and prominence in the light of 
later ethnologic and archzologic research, and expressed the opin- 
ion that the mines in question are the work of the ancestors of 
some of the historic Algonkin tribes, if not of the historic tribes 
themselves. In proof of this he quoted some pertinent testimony 
from early chroniclers to show that the copper reported as having 
been found among the historic tribes could not all have been drift- 
metal discovered upon the surface. Three sources whence the 
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aboriginal copper was obtained were mentioned, a general de- 
scription of the pre-Columbian status of the art of copper-working 
given, and an account added of his own method of examining old 
records and studying archzologic discoveries in his endeavor to 
learn what this actually was. 

The chief end of this paper, however, he said, was to present 
some facts which seemed to indicate active aboriginal mining oper- 
ations subsequent to the arrival of the French in the Lake Superior 
region. After referring to some evidence which mound specimens 
offered on this point, he added, ‘But the best assurance of the 
later fabrication of our copper specimens is to be found in the fact 
that a vast quantity are discovered upon the surface, particularly in 
the States bordering upon Lake Superior, while an extremely small 
percentage come from the numerous mounds existing in the same 
territory. I examined, last summer, 231 specimens of copper in 

- the possession of the Public Museum at Milwaukee, and 200 more 
in the cases of the Wisconsin Historical Society at Madison. Not 
one was found in a mound, but all were either picked up from the 
surface or turned up with the sod in cultivation of the fields. Now, 
these specimens, more or less exposed as they are to the action of 
the atmosphere, bear scarcely any indications of greater decom- 
position than the specimens found deep in the mounds. How can 
this be if they antedate the advent of the whites? They are mostly, 
if not all, implements ; and all have been shaped out of native cop- 
per by patient handling, doubtless with the assistance, in some 
cases, of stone moulds. Some are of such shape as to give rise to 
the suspicion that the workman must have attempted an imitation 
of some tool or weapon which he had seen in the hands of the 
French pioneers. The resemblance of the knives and chisels to 
European ones is very marked, while several of the spear-heads are 
indeed close copies of the old-fashioned French pike which must 
have been carried in those days in establishing the Jesuit missions. 
In proof of this, I saw last summer, in Illinois, one of these old iron 
pike-heads which had been taken from a mound near by. It had 
the same three-sided or bevelled feature, formed by a slight ridge 
running through the centre of one side, which is so often seen in 
our spear-heads of native copper. Many of these spear-heads also 
have sockets, and a perforation for a rivet. Now, it is hard to 
realize how these two ideas of a socket and a hole for a rivet, if 
they are not imitations, can predominate, as they do, over the 
simpler form of a tang or notch and the customary Indian method 
of fastening; for the Indian’s first impulse in handling copper 
would be to imitate the types of spear-heads that he had already 
fashioned in stone. Then, too, the imitation of these types in stone 
would have been the simplest forms in the fabrication of copper ; 
and the simplest must, in the natural order of things, be the first 
that occurs to the uninfluenced native mind. That this suspicion 

~ is well founded is demonstrated by the discovery of one of these 
socket spear-heads in which a broken rivet remained. This rivet 
proved to be iron. The specimen was ploughed up in a Wisconsin 
field, and is described by Dr. J. D. Butler in the Amerzcan Ante- 

guaran, Vol. iv. p. 232. 

“Indian wares, we know, by successive barter or by appropriation 
by right of war, traversed a vast and extensive territory; yet it 
must be noted that there is no continental distribution of this class 
of copper implements such as is observable in other objects of 
American art. They seemed confined almost strictly to the terri- 
tory reached by French influence, for in this limited area they out- 
number by a surprising majority the aggregate of all specimens of 
a similar class, mound or surface, found elsewhere in the country.” 

A series of facts were then presented and commented upon, 
which give rise to the suspicion that the mines themselves post- 
date the arrival of the whites. Continuing, he said, “ Valuable 
testimony bearing upon the probability of these observations is 
furnished by Dr. P. R. Hoy of Racine, Wis. This gentleman found 
in a grave in his State two crude pieces of mined copper, together 
with two blue-glass beads of European make. These two lumps 
of copper had sharp angles and ridges, showing conclusively that 
they had been mined; for, if they had been drift-copper, they 
would have been more or less worn and rounded. But this is not 
all. Among other things associated with those two little European 
beads was a copper lance-head similar in type and fabrication to 
one gathered from the débrzs of the Keweenaw mines. 
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“Tn the light of such facts as these, the question naturally arises, 
‘Were not the best part of the copper implements that have been 
found in Wisconsin, Michigan, and Illinois fabricated since the 
advent of the French?’ It does not seem to have occurred to the 
writers who describe such specimens, that in those remote, unset- 
tled parts of the country the Chippewas and Winnebagoes could 
have possessed and worked native copper for many years without 
the fact being generally known.”” Mr. Reynolds showed that this 
was the case, even as late as the second decade of the present cen- 
tury, by giving an extract from a letter of Satterlee Clark, who was 
the Indian agent for the Winnebagoes from 1828 to 1830. 


The Siana Indians. 

During last season, 1887, Professor Powell, director of the Bu- 
reau of Ethnology, directed that certain researches be made among 
the Siana Indians of New Mexico. This tribe is located on a mesa 
(tableland) overlooking the Rio Jemez, a stream draining the Jemez 
Mountains, and is one of the tributaries of the Rio Grande, forming 
a junction with that stream about eighty miles south of Santa Fe. 
There are three tribes of communal dwellers located on this stream, 
the Jemez, Sianas, and the Santa Anas, the latter two peoples speak- 
ing the same dialect. No general results have been of greater in- 
terest than those from Siana. This tribe now only numbers about 
one hundred and twenty-five individuals, though the ruins of their 
former habitations, which are immediately connected with those 
of the present, indicate an extensive population. 

The habits and customs of these people are in principle much 
like those of other Pueblos, yet their ceremonials are peculiar to 
themselves. Their dances are all religious, one of which is the 
celebrated snake-dance, which occurs every alternate year. This 
peculiar dance occurs with only one other Pueblo tribe, the Mokis, 
in Arizona. The Sianas, however, perform this dance in a se- 
cluded spot some distance from their present village, which is so 
accessible to travellers that they are much disturbed at this time. 
Their other ceremonies are numerous, and are performed in sup- 
plication for prosperous crops, for rain, and for protection from 
disease and other misfortunes. The houses of their village are 
composed of large, round lava bowlders laid in mortar, on the same 
general plan of construction as those of other Pueblos. They are 
extremely idolatrous in their worship. Their estufas are stored 
with innumerable objects of such worship. In one may be seen a 
large altar composed of various animals representing the rattle- 
snake, bear, wolf, panther, wild-cat, and a few nude representations 
of mythic human beings, which to them are their gods of music, raig, 
war, etc. In different directions, and not very far distant from their 
village, are shrines for different gods, representing different great 
elements, to which these Indians continually pray. 

The bureau secured large and representative collections of all the 
religious and domestic objects possessed by the tribe, also complete 
notes of their myths, religious rites, and ceremonials, which are to 
be elaborated for one of the forthcoming reports of the Bureau of 
Ethnology. 


Some Recent Entomological Matters of International 
Concern. 


This was the subject of a paper read before the Philosophical 
Society at its meeting, March 31, by Dr. C. V. Riley. Selecting 
three species of insects which prevail in several different parts of 
the world, and are injurious to agriculture or horticulture, he de- 
voted his paper chiefly to a consideration of their natural history. 

The first was the white or fluted scale,—the /cerya. This has 
of late years done great injury to the orange-grove, and to many 
other trees and shrubs of southern California. Its original home 
was probably Australia, whence it was introduced into New Zea- 
land, Cape Town, South Africa, and California. All the evidence 
points to its introduction into that State by the late George Gordon 
of Menlo Park, about the year 1868, probably from Australia, on 
Acacia latifolia. The trees most injured by it are the acacia, 
lime, lemon, orange, quince, pomegranate, and walnut. 

The second species of which Dr. Riley spoke was the Hessian-fly. 
An added interest has recently been given to it because of its intro- 
duction into England. It has long been known upon the continent 
of Europe, and the prevailing belief has been that it was introduced 
therefrom into the United States during the revolutionary war by 
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Hessian troops. It was first announced in England two years ago 
by Miss E. A. Ormerod, consulting entomologist of the Royal Agri- 
cultural Society, and it has proved more or less injurious. It has 
rapidly extended during the past two years, so that now it is found 
on most portions of the eastern coast, extending up into Scotland. 
In North America it has spread over the entire wheat-producing 
country, having appeared in California during the past three years. 
Dr. Riley thinks that all the evidence points to the importation of 
the Hessian-fly into England from the continent of Europe, and not 
from America. He is also of the opinion that on account of the 
cooler summers and milder winters, and the lateness at which 
wheat is sown in England, there is very little danger that the crops 
will be injured there to any such extent as in America and in por- 
tions of continental Europe. In fact, it is very injurious only under 
conditions where two generations are pretty likely produced in the 
same year ; and he is satisfied that in England, as a rule, only one 
generation will be produced. 

The third of the insect pests of which Dr. Riley spoke was the 
hop-plant louse, Phorodon humulz, of which the full life-history has 
been learned within the past year. It hibernates at the present 
season of the year. The little glossy, black, ovoid eggs of the 
species are found attached to the terminal twig, and especially in 
the more or less protected crevices around the bud, of different 
varieties and species of plums, both wild and cultivated. From 
this winter egg there hatches a stem-mother, which is characterized 
by being somewhat stouter, with shorter legs and honey-tubes, 
than in the individuals of any other generation. Three partheno- 
genetic generations are produced upon plums, the third becoming 
winged. This instinctively flies to the hop-plant, which is entirely 
free from attacks during the development of the three generations 
upon plums. A number of parthenogenetic generations are pro- 
duced upon the hop, until in autumn, and particularly during the 
month of September, winged females are again produced. This is 
the pupifera or return migrant, and she instinctively returns to the 
plum. Here she at once settles, and in the course of a few days, 
according as weather permits, produces some three or more young. 
These are destined never to become winged, and are true sexual 
females. Somewhat later, on the hop, the true winged male, and 
the only male of the whole series, is developed; and these males 
also congregate upon the plum, on the leaves of which, towards the 
end of the season, they may be found pairing with the wingless 
females which stock the twigs with the winter egg. Twelve gen- 
erations may be produced during the year, but there is great irreg- 
u@arity in the development of these generations, and the return 
migrant from the hop is produced at the end of the season, 
whether from individuals of the fourth or fifth generation, or of the 
twelfth. Each parthenogenetic female is capable of producing one 
hundred young (the stem-mother probably being more prolific), at 
the rate of one to six, or an average of three per day, under favor- 
able conditions. Each generation begins to breed about the eighth 
day after birth, so that the issue from a single individual runs up 
easily, in the course of the summer, to trillions. The progeny from 
a single stem-mother may, under favoring circumstances, blight 
hundreds of acres in the course of two or three months. 

The exact knowledge thus gained, said Dr. Riley, simplifies the 
protection of the hop-plant from P/orodon attack. He suggested 
destroying the insect on the cultivated plum in early spring, and 
the extermination of the wild-plum trees in the woods. The in- 
troduction of the pest into new hop countries in the egg state upon 
plum cuttings or scions may be avoided. Infection from one hop- 
yard to another never takes place. 


ELECTRICAL SCIENCE. 
Electrical Energy from Carbon without Heat. 


A FEW years ago Mr. Willard E. Case brought forward a battery 
in which an electric current was generated without the consump- 
tion of the elements of the cell, the energy being derived from some 
external source of heat. The electrodes were tin and platinum im- 
mersed in a solution of chromic chloride, which, at ordinary tem- 
peratures, has no action on the plates. If the cell be heated, “ part 
of one of its elements, chlorine, leaves the chromic chloride, goes 
over and temporarily combines with the tin, forming a proto-chlo- 
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ride of tin.” This action generates an electric current with an 
electro-motive force of about .3 of a volt. When the cell is allowed 
to cool, the tin crystallizes out again, and the cell is as it was before. 
We have, then, a current of electricity the energy of which is ob- 
tained from the source of heat applied to the cell, the possible effi- 
ciency of the arrangement being fifteen or sixteen percent. For 
many reasons this cell cannot be practically used; but Mr. Case 
has pursued the general subject, and, in a paper lately read before 
the Institute of Electrical Engineers, he has brought forward some 
extremely interesting and suggestive experiments. It is probable 
that the ultimate sources from which electrical energy will be de- 
rived are natural sources of power, — waterfalls, etc., and coal; the 
conversion in the latter case being direct. For the former a per- 
fected storage-battery is necessary; for the latter, some means of 
oxidizing the coal without the production of heat, the energy being 
converted directly into electric currents. Mr. Case's experiments 
in the latter field are as follows: ‘‘In a glass cell containing sul- 
phuric acid C.P. (specific gravity 1.81, temperature 75° F.) two 
electrodes were immersed, — one of platinum, the other of lump 
graphite. Only a slight electro-motive force was indicated, .oo7 of 
a volt, due to the combination, the graphite acting as the positive 
element. On the addition of a small quantity of chlorate of potas- 
sium to the acid, the electro-motive force immediately rose to .8 of 
a volt, the graphite being disintegrated after a time. This cell 
polarized rapidly, which was partially prevented by mechanical 
means. .. . A method of exclusion was adopted to ascertain the 
oxidant of this electrolyte: chlorine peroxide (Cl O.) appeared to 
be the only active agent. It is decomposed by the carbon, chlorine 
being evolved with some oxygen. It was assumed that in this cell 
graphitic acid (C,,H,O;) was formed as the result of the chemi- 
cal actions.” Different forms of carbon were tried in the cell, giv- 
ing a different electro-motive force for each form, varying from .3 
of a volt to 1.25 volts. 

Mr. Case sums up the results as follows: ‘“ Undoubtedly the di- 
rection of experiments in the future will be to find some cheap sub- 
stance which will absorb oxygen from the air and give it up to the 
carbon ; in fact, acting as a carrier of oxygen, so oxidizing it with- 
out heat. And this is not improbable, as we already know of sub- 
stances which do this, though giving a low electro-motive force: 
thus, for instance, the ferric salts are reduced to ferrous by agitating 
their solutions with carbon, being regenerated by absorbing oxygen 
from the air. By pursuing this line of investigation, we can be sure 
we are not ignorantly striving against any law of nature when 
attempting to convert the whole potential energy of carbon into 
electrical energy.” 

If we take the energies of combination of different substances as 
indicating approximately the electro-motive force obtainable from 
the action, we will find, in looking at the tables giving energies cor- 
responding to various chemical actions, that the greatest electro- 
motive force we can hope for with batteries in which metals are 
consumed does not exceed three or four volts. With the hydro- 
carbons it is different : the energy in some cases is very great; and 
a battery in which part of the action consists of the formation of 
some hydrocarbon, or the change from one hydrocarbon to another, 
might give a much greater electro-motive force than any battery 
with which we are acquainted. It is very probable that some one 
will discover a practicable battery of. the type Mr. Case has pointed 
out. 

MAXIMUM EFFICIENCY OF INCANDESCENT LAMPS.— Two 
things are very well known about incandescent electric lamps: 
their efficiency increases as we increase the current through them, 
and their brilliancy, and their life decreases from the same causes. 
There are two items of cost in electric lighting, — the cost of the 
current supplied to the lamp, and the cost of renewal of the lamps 
themselves. By running lamps at a very high candle-power, we 
decrease the amount of current required per candle, but our bill for 
breakage of lamps is correspondingly increased. Now, itis evident 
that if we know the cost of the current and lamps, and the life of 
lamps corresponding to different efficiencies, we can calculate the 
least expensive way to run our lamps. This Mr. Howell has done 
in an excellent paper read before the American Institute of Elec- 
trical Engineers. He has obtained, in the first place, the efficiency 
of certain Edison lamps corresponding to different candle-powers 
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at which they are burned. From another long series of experi- 
ments he finds the life of the lamps corresponding to the different 
efficiencies. With these results, and assuming different prices of 
current and lamps, Mr. Howell plots curves representing the total 
cost of operating one hundred sixteen-candle power lamps for one 
thousand hours ; the points of the curves being obtained by vary- 
ing the efficiency at which the lamps are run, and calculating the 
total cost from the data he has obtained and assumed. These 
curves give a definite minimum corresponding to some definite 
efficiency, the latter varying with the price of current and lamps. 
These curves are important, as they enable us at once, knowing how 
much the current costs, to select lamps that will give the best re- 
sults. On comparing the cost of lamps with the total cost, Mr. 
Howell finds that in every case the total cost is a minimum when 
the cost of lamps is about fifteen per cent of the total cost, —acuri- 
ous and important result. 


ELECTRIC LIGHTING AND INSURANCE. — A reduction in insur- 
ance rates, where electric lights are exclusively used, has just been 
voted by the New England Insurance Exchange. The reduction 
is, however, only allowed where the rules of the exchange are fol- 
lowed in installing the plant, and where the company whose ap- 
paratus is used shall pay ‘‘any sum assessed asits proportion to de- 
fray the cost of inspection.” This move has several things to 
recommend it: it gives to electric lighting the advantage which its 
superior safety warrants, and it insures the careful installing and 
regular inspection of the plant. It is in this last that the benefit is 
greatest. The few fires for which electric lighting is responsible 
have been the result of cheap and careless work, and with efficient 
inspection this is impossible. With the wires and appliances that 
can be purchased to-day, electric lights can be put in buildings in 
a way to make accident impossible, and electricians can thank their 
own ill-advised *‘ economy’ for the ill repute in which some people 
hold the system. 


THE DE BERNADO ACCUMULATOR. — It is possible that in the 
final perfected type of accumulator, different patterns will be used 
for different purposes. At present the ‘ grid’ type of battery-plate 
used for lighting-purposes is much thicker and heavier than that 
used for traction-work. It has long been acknowledged, that, 
where a very heavy current is to be taken from a cell, the Planté 
form of plate is preferable to the former, in which the active mate- 
rial is pasted into perforations in cast-lead plates ; and there seems 
a tendency, especially in France, to return to some modification of 
Planté’s original idea. De Bernado requires in his welding process 
a heavy current of electricity; and to obtain it he has devised a 
new form of accumulator, which will stand the discharge rate re- 
quired without any very rapid deterioration. The cell does not 
differ greatly from the Kabath accumulator, which attracted atten- 
tion some years ago, but which is now little used. The plate con- 
sists of a frame of lead, with lead strips passing from one side to 
the other of the framework. The alternate strips are corrugated 
obliquely to give circulation, and all of them are burned at their 
ends to the frame. The plates so made are ‘formed’ by the Planté 
process ; that is, by reversing the direction of the current passing 
between two sets of plates immersed in sulphuric acid, at intervals, 
until an ‘active’ coating of sufficient depth is produced. There is 
nothing especially new about this battery,—it differs but little 
from the Kabath accumulator, — but it is of interest as indicating 
the gradual return to the original Planté form, or some modification 
of it, that is gradually taking place, especially where rough usage 
is necessary. 


HEALTH MATTERS. 


Lung-Expansion and Consumption. 


Dr. THOMAS J. MAys of Philadelphia, in a paper read before 
the Philadelphia County Medical Society, still further elaborates the 
theory which he has repeatedly expressed, and to which Sczezce has 
before referred. This theory is, that an insufficient expansion of 
the lungs, especially of their apices, has more to do with the devel- 
opment of consumption than the breathing of impure air, and that, 
for the prevention of the disease, complete expansion of these or- 
gans is more important than the breathing of pure air. The title 
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of his paper is ‘ Apex-Expansion versus Pure Air in Pulmonary 
Consumption.’ 

Although Dr. Mays acknowledges that wholesome air is of value 
in the prevention and treatment of consumption, still he is convinced 
that the purity of the atmosphere plays but a small part in the re- 
sult. He cites the almost complete exemption from pulmonary 
consumption of the inhabitants of Iceland, Greenland, and Lapland, 
whose habitations are notoriously wanting in ventilation, as proof 
that this disease is not the result of breathing a vitiated and impure 
atmosphere. On the other hand, people living in tropical regions, 
who are out of doors most of the time, are by no means free from 
consumption. Miners and laborers in coal-mines, although con- 
tinually respiring an atmosphere loaded with impurities, and damp 
and musty, suffer but very little from this disease. 

That which has been an important factor in establishing the be- 
lief that pure air is such an essential element in limiting the ravages 
of consumption, is that those who occupy elevated or mountainous 
regions are less liable to this disease than those who live near the 
sea-level. In reference to this fact, Dr. Mays says that it is esti- 
mated that at an elevation of six thousand feet the surface of the 
body is relieved of nearly seven thousand pounds’ pressure. When 
such an enormous weight is lifted from the body, it is quite evident 
that its interior must also be markedly affected : the pulse is accel- 
erated from fifteen to twenty beats per minute; the respiration is 
quickened from ten to fifteen breaths per minute; and evapora- 
tion from the skin and lungs is increased. These are some of the 
immediate effects. Protracted residence in such a high region en- 
larges the chest capacity. The Quichua Indians, who dwell on the 
elevated tablelands of Peru, have enormous-sized chests, containing 
capacious lungs with large air-cells. The Mexican Indians possess 
chests which are out of proportion to the sizes of the individuals, 
Dr. Denison says that children born in the Rocky Mountains have 
chests of unusually large capacity, and M. Jaccoud states that at 
St. Moritz the respirations are not only more frequent, but fuller. 

The reason why the number of respirations increases while as- 
cending a high elevation becomes clear when we take into consid- 
eration the fact that at the sea-level a cubic foot of dry air contains 
about 130 grains of oxygen, while at an elevation of six thousand 
feet it contains only about 106 grains, — nearly twenty-five per cent 
less than the body is accustomed to breathe at or near the seaboard. 

Professor Mosso has recently proven experimentally that man 
possesses a lung capacity which is nearly one-fourth larger than the 
actual necessities of life at the sea-level demand; hence by employ- 
ing his whole lung capacity he can extract a sufficient amount of 
oxygen from this attenuated atmosphere without difficulty. And 
herein lies the secret why so many consumptives, and others with 
weak lungs, derive such a great benefit when they resort to a 
mountain climate. Every available space in the chest is brought 
into requisition to furnish the needed amount of oxygen, the apices 
are called out of their lethargic state, and the alveoli are inflated ; 
and, if the infiltrated areas are not dispersed, the surrounding 
alveoli are kept permeable, and so the disease is at least limited, 
and called into abeyance. 

In concluding his paper, Dr. Mays says, ‘“‘ Now, after reviewing 
the whole subject, we are driven to the conclusion that the line of 
immunity from consumption, which in the early history of our 
country was located at the Atlantic seaboard, and which has 
gradually receded westward with the tide of civilization, until at 
present it has reached the latitude of Colorado, will not stop in its 
course until it touches the shores of the Pacific; that the question 
of curing the disease does not depend on the purity or freshness of 
the air, or upon the number of bacilli which the atmosphere may 
contain, or upon the amount of oxygen which may be introduced 
into the body, for these are all secondary considerations; but it is 
simply a mechanical question, — a question as to the best mode of 
expanding the lungs, and especially the apices of our round-shoul- 
dered and flat-chested patients, of removing the infiltrated products 
already existing, and of enhancing the constitutional resistance.” 

LEPROSY IN AMERICA. — The recent cases of leprosy in Phila- 
delphia have been the means of awakening a new interest in that 
loathsome disease. Dr. Charles W. Allen, in the Mew York 
Medical Journal, gives a most complete account of the disease, 
and the views of the best authorities regarding its communicability. 
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His conclusions are as follows: 1. Leprosy has existed to a con- 
siderable extent in this country during the past twenty years; 2. 
The tendency is for the disease to increase, not only from immi- 
gration, but also from the occurrence of sporadic cases; 3. Itis a 
contagious disease, and may be transmitted from parent to off- 
spring; 4. Transmission probably takes place, in some instances 
at least, through inoculation; 5. Segregation has been proved to be 
the only sure means of freeing a country from its ravages; 6. It is 
the duty of the government to establish central leper-hospitals or 
isolated settlements for the treatment of those afflicted, and for the 
protection of the community at large. 


BURNING GARBAGE.— Sanitarians in this country have for 
many years been considering the practicability of destroying the 
garbage of a city by fire. The city of Milwaukee has been a pio- 
neer in the movement to demonstrate the feasibility of this method 
of disposal. The commissioner of health of that city, in a recent 
letter to the Sazxztary News, gives some interesting facts concern- 
ing the experience of that city. ‘For more than five months our 
garbage has been consumed to a dry, inodorous ash. A test of the 
cost of consuming the garbage was made on Dec. 27, with the fol- 
lowing result: the amount received and consumed was 40,215 
pounds, and the fuel required was 5,000 pounds, being 4.3 cents per 
hundred pounds of garbage consumed, —a result highly gratifying 
when we consider that on that date there was a large quantity of 
snow and ice mixed with the garbage.” 


BOOK-REVIEWS. 


Volcanoes and Earthquakes. By SAMUEL KNEELAND. Boston, 
Lothrop. 8°. 


THE present volume is mostly a description of ascents of vol- 
canoes and of remarkable eruptions which the author has witnessed, 
or the description of which he has taken from reliable sources. 
Thus the book has some value as a book of travel, or for making 
clear the phenomena of volcanic action to the general reader. The 
author has visited so many volcanic regions, — the Hawaiian Is- 
lands, Iceland, the Mediterranean Sea, Japan, and the islands of 
south-eastern Asia, — that he is well able to give a description of 
the peculiarities of the various volcanoes ; and the principal value of 
the book lies in the vividness of the descriptions, which is due to 
the personal knowledge of the author of so great a part of the 
earth’s surface. He wisely abstains from a long discussion of the 
theory of volcanic phenomena, as this would be out of place in a 
popular book like this, but merely enumerates the various theories 
that are now held by geologists. The latter part of the book con- 
tains descriptions of remarkable earthquakes. 


Lectures on the Physiology of Plants. By JULIUS VON SACHS. 
Tr. by H. Marshall Ward. Oxford, Clarendon Pr. 8°. (New 
York, Macmillan, $8.) 


VON SACHS’S text-book of botany has always been regarded as 
one of the best in any language, and no better proof of this can be 
given than the fact that four editions have been published and 
exhausted. Dr. Sachs was requested by the publishers of his text- 
book, and also by his botanical friends, to prepare a fifth edition. 
This he declined to do, and gives his reasons therefor in the follow- 
ing language: ‘It is an old experience, that, while one works up 
with pleasure a second and even third edition of a comprehensive 
work, frequent repetition eventually becomes inconvenient or even 
painful to the author. Having experienced this sufficiently with 
the fourth edition, I was unable to make up my mind to a fifth. 
Apart from other circumstances, I was driven to this, to an impor- 
tant extent, by the progressive development of my scientific con- 
victions.” He adds, that his mode of comprehending important 
questions of the physiology of plants had undergone changes in 
various directions, and that for several years the wish had been 
taking a more and more definite form, in his mind, to set forth the 
most important results of the physiology of plants in such a man- 
ner that not only students, but also wider circles, should be inter- 
ested in them. Believing that this object could be better attained 
by a freer form of exposition than that of a text-book, he determined 
to present the subject in the form of lectures. This determina- 
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tion has resulted in the ‘ Vorlesungen iiber Pflanzen-physiologie,” 
which Professor Ward has translated in a most admirable manner. 

The volume consists of forty-six lectures, arranged in six parts. 
These latter are, 1. Organography; 2. The external conditions of 
vegetable life, and the properties of plants; 3. Nutrition; 4. 
Growth; 5. Irritability; 6. Reproduction. It is impossible to give 
more than this brief outline of a book which embraces so many and 
such varied topics as are treated in the eight hundred and two 
pages of text. Professor Sachs has succeeded in his undertaking, 
to a degree which is exceptional, to produce in this series of lectures 
a treatise adapted to the wants of the skilled botanist and the edu- 
cated man, whose studies have been in other directions, but whose 
desire for a knowledge of the physiology of plants has hitherto 
been unsatisfied. The subject is made much more intelligible by 
the four hundred and fifty-five woodcuts with which the book is 
embellished ; while the elaborate index, covering thirty-three pages, 
makes it exceedingly valuable for reference. 


Photography applied to Surveying. 
New York, Wiley. 4°. $2.50. 


THE author gives a concise sketch of the successful experiments 
made in photographic surveying, and sets forth the methods now 
in use. The book is principally founded on the publications of 
Frenchmen who have paid particular attention to developing this 
branch of the art of surveying. The author’s discussions of the 
various methods are clear and concise. The principle of photo- 
graphic surveying is the same as that of ordinary surveying. Sta- 
tions are occupied by the photographer ; and the angles, which are 
generally measured by the theodolite, are measured on the photo- 
graphic negative. For this purpose the camera is provided with a 
level, and the distance between the sensitive plate and the object- 
glass is kept constant. The horizon is marked on the negative, 
and a measurement of distances serves for finding the azimuths 
and elevations of objects. In making the photographs, various in- 
struments are used, —the ordinary camera, with a wide-angle ob- 
jective; a camera in which a cylindrical sheet of sensitive paper 
takes the place of the plate, and in which the photograph is pro- 
duced by turning the camera around its axis; or the photographic 
plane table. In the latter the photographic view is represented on 
a horizontal surface, the rays from the object being reflected either 
by a triangular glass prism or by a spherical convex reflector. 
The author justly claims great advantages for these methods, 
among which the most valuable are the cheapness of field-work, 
and the great amount of information contained in the photographic 
views. Setting aside geodetic operations, photographic surveying is 
undoubtedly the cheapest-and best method wherever the principal 
object is to attain, not the greatest possible accuracy, but the fullest 
amount of information in the shortest possible time. Therefore 
the publication is very valuable and welcome, giving a concise re- 
view of the advantages and results of this method, which is still 
very little used in this country. We may be allowed to add a few 
remarks on this subject, in addition to Lieutenant Reed's full dis- 
cussion. Photographic surveying cannot attain the same accuracy 
as ordinary surveying; but the errors are so small, that for tertiary, 
and even for secondary triangulation, it meets all demands. Its 
greatest value, however, lies in the full material it furnishes for 
constructing the orographic features of acountry. No topographer, 
however experienced he may be, can draw contour lines as well 
from sketches and a few fixed points ashecan construct them from 
photographic surveys. The number of elevations that may be de- 
termined by this method is practically without limit. Another im- 
portant use of photographic work is the facility it affords for re- 
surveying tracts of land, particularly in regard to changes in culture. 
Deforestation, roads, the extent of agricultural land, etc., are shown 
on the photographs, and may readily be inserted in maps without 
fear of omissions. Thus it will be of the greatest utility for the 
questions of a census. Lieutenant Reed touches only slightly upon 
its use in reconnaissance work. For this purpose the cylindric ar- 
rangement gives the greatest satisfaction, principally as it dispenses 
with the use of bulky and heavy photographic plates, which are 
difficult to carry. -For topographic work of this kind, the use of 
photography, supplemented by sketches made by the camera lucida, 
gives by far the best results. A concluding chapter of the book 
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deals with telescopic and balloon photography. We do not believe 
that the latter will be of great service to the surveyor, except in 
cases of war for the military engineer, and it may be useful for 
showing the culture of extensive tracts of land without command- 
ing points in resurveying. 


Beginner's Anatomy, Physiology, and Hygiene. By JOHN C. 
CuTTER. Philadelphia, Lippincott. 16°. 30 cents. 


FROM the title of this book, and from the preface, we gather that 
it is intended for young pupils, for beginners, and we are therefore 
gratified to find that the writer proposes to employ such language 
as is simple and direct, and that technical and long words are, as 
far as possible, avoided. Throughout the text this rule has been 
fairly well adhered to, though when our eyes fell upon the frontis- 
piece, we began to fear that the author had forgotten to carry out 
the plan which he had promised. This frontispiece represents the 
muscular system of the human body, and the scientific names of 
these muscles are given as they would be in the most advanced 
work on anatomy.  Orbicularis palpebrarum, occipito-frontalis, 
sterno-cleido-mastoid, extensor carpi-radialis, and others too 
numerous to mention, stand out prominently in the illustration. 
This same criticism applies to other figures in the book, although 
perhaps to a less degree. 

While it may be well to describe the effects of alcohol and to- 
bacco in such a work as this (and of course, to meet the demand 
for which this and so many other books of this kind have been 
recently written, this must be done), we question whether it is 
wise to speak of the effects of chloral. The writer says of it, that, 
“when used for some time, it may cause heart-trouble. It lessens 
the heart’s power. It makes its action irregular. It sometimes, 
in a small dose, causes death by suddenly stopping the heart’s 
action.” In another portion of the book he says that in proper 
doses it induces rest and sleep. This kind of talk should, in our 
judgment, be omitted from a book written especially for beginners. 
The phraseology of some parts of the book is open to unfavorable 
criticism. In speaking of deformities of bones of children and 
youth, the author says that corsets and snug-fitting shoes ought not 
to be worn by the young, the inference from which statement would 
seem to be that these articles may be worn by the adult; and yet 
in another place he says, ‘“ Do not wear close-fitting chest and 
waist garments. Corsets and tight vests compress the lower ribs. 
They press the digestive organs out of place. They hinder deep 
and proper breathing.” 

Another inconsistency we observe in the following statements : 
“Cheese is a rich and hearty food, suitable for hard workers.” 
“A food which disagrees with a person ought to be avoided. As 
a rule, pastry, cheese, fresh white bread, and ‘made dishes,’ most 
often cause discomfort.” Dr. Cutter is opposed to candies for 
children. He says that common pure candies contain not only 
cane-sugar, but materials which are difficult to digest. Candies 
“should be denied children.” We think the doctor goes a little too 
far in thus absolutely prohibiting the use of candies. There is no 
doubt that they are abused, and that it would be far better not to 


- use them at all than to continue their excessive use; but at proper 
' times, and in proper quantities, we do not think that good candies 


are so pernicious as he would have us believe. 

The author incorporates in his book what he calls “ simple direc- 
tions for the management of a few common emergent cases,” 
which, from the references already made, we infer are intended as a 
guide to the young pupil, the beginner. Under the heading ‘ Man- 
agement of a Poison Case,’ he says, “If it is an irritant poison (like 
verdigris, corrosive sublimate, etc.), give rapidly-beaten-up eggs. 
If it is an opium compound, give strong coffee, and keep the patient 
awake. Ifit is a vegetable narcotic (henbane, belladonna), keep 
him quiet. Always summon the ablest doctor to manage the case.” 
It would, we imagine, be a sufficiently difficult task, especially for a 
young pupil, to determine whether the poison taken was an irritant, 
an opium compound, or a vegetable narcotic; but to decide who is 
the ‘ ablest’ doctor, Az labor, hoc opus est. 

While there is much in this book to criticise, there are also many 
things to commend. The general arrangement is good, and the 
figures are fairly illustrative of the text, There is one feature which 
is especially noteworthy, and should be reproduced by writers of 
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other text-books of this kind. We refer to the instructions to: 
teachers for the demonstration to classes of the principles of physi- 
ology ; as, for instance, the demonstration of the movements of the 
blood in a frog under the microscope, and the changes which take 
place in the size of the human chest during inspiration and expira— 
tion; and the impoverishment of the air during respiration. This. 
method has been admirably worked out by Professor Martin of 
Johns Hopkins University, in his text-books; and we are glad to: 
see that Dr. Cutter has embodied the same plan in his book. 

Taken as a whole, ‘The Beginner's Anatomy, Physiology, and 
Hygiene,’ is neither better nor worse than many other books of the 
same class, scores of which have lately issued from the press in 
response to the demand for physiologies which should teach the 
effects of alcohol and narcotics. 


A Treatise on Algebra. By CHARLES SMITH, M.A. New York, 
Macmillan. 8°. $1.90. 


THIS work is the latest put forth by the English press, which is. 
just now very prolific in algebras. 

The present work is intended for students who already have 
some knowledge of elementary algebra. For this reason the open- 
ing chapters, while complete, are nevertheless brief. 

These chapters differ but little from those of the text-books in 
common use. Stress is laid, however, on the idea that algebra is 
simply the science of numbers; and the commutative, associative, 
distributive, and index laws are well illustrated. 

Some theorems are introduced much earlier than usual. Thus, 
detached co-efficients are introduced in the chapter on multiplica- 
tion, and the theorems on the divisibility of rational integral ex- 
pressions in the chapter on factoring. In this last chapter, also, the 
quadratic expression ax?+6x-+c is resolved into its linear factors ; 
and this method of resolving into factors is adopted for the solution 
of all quadratic equations. 

Chapter IX. treats of equations with one unknown, —simple,. 
quadratic, binomial, and reciprocal, —and contains so much, that it 
is decidedly confused, and the weakest chapter of the book. Here, 
also, the author fails to explain the terms ‘infinite’ and ‘ infinity’ 
in a satisfactory manner. 

Chapter XII. is on symbolic algebra, and contains seventy excel- 
lent examples. 

Imaginaries are treated by moctern methods. In the definition of 
‘arithmetical progression,’ the customary dapsus calaniz is made. 
Choice should be illustrated with more examples. Series are fully 
and clearly treated. The binomial theorem is proved by a modifi- 
cation of Euler’s proof, based on the introduction of Vandermonde’s 
theorem. Euler's own proof is also given. Logarithms are con- 
sidered without any thing being said about the proof of the index 
law for incommensurable exponents, the almost universal omis- 
sion, 

The definition of ‘probability’ is the usual faulty one given by 
Todhunter and others. This chapter is not clear, and is too short. 

The chapter on determinants is based on the well-known works. 
of Muir and Dostor, and is by far the best short treatment of deter- 
minants with which we are acquainted in any language. This 
chapter contains all the essential parts of the subject, and we 
recommend it to every one who desires a brief but comprehensive 
knowledge of these famous expressions. 

On the whole, the book much resembles that of Mr. Todhunter. 
In form Mr. Smith has improved on the latter’s work; but in fun- 
damental ideas, —ideas which go down to the root of mathemati- 
cal reasoning, —and in definitions, Mr. Smith’s work is but little, 
if any, superior to Mr. Todhunter’s. The book is simply an excel- 
lent text-book of high grade, its most distinctive feature being the 
chapter on determinants. 


Eighteenth Annual Report of the Massachusetts Bureau of Sta- 
tistics of Labor. Boston, State. 8°. 


CARROLL D. WRIGHT'S Massachusetts report for 1887 deals very 
exhaustively with a single subject, —the unemployed. The figures 
taken are those of the State census of 1885, and show a wide dis- 
tribution of the unemployed as a whole, because the industries of 
the State were in a more or less depressed condition. The investi- 
gation comprehended “all remunerative occupations, of whatever 
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description, and included all persons of any age who were earning 
their living: that is to say, all persons engaged in the government 
service, whether national, state, city, town, or county ; all profes- 
sional people; all persons engaged in domestic and personal ser- 
vice, with the exception of housewives and those who assisted in 
the housework at home only, and for which they received no stated 
compensation; all persons engaged in the various branches of trade, 
in transportation, agriculture, the fisheries, manufactures, and min- 
ing; day-laborers; apprentices, and those who for various reasons 
were unemployed for the entire year; the unemployment being 
properly classified as regards each occupation in presenting results.” 
‘The chief purpose of the inquiry was to ascertain, so far as possi- 
ble, first the depression, if any, in particular trades or industries ; 
and, second, the extent of unemployment generally, without regard 
to the particular kind of work performed during the twelve months 
preceding the taking of the census. 

The main results, as shown in Mr. Wright’s summary, are as fol- 
lows: the whole number of persons, of both sexes, who were un- 
employed at their principal occupation during some part of the year 
represented by the twelve months which preceded the census enum- 
eration of population, May 1, 1885, was 241,589. Of this number, 
178,628 were males, and 62,961 were females. As compared with 
the total population of the State, this shows that for every 3.04 
persons there was one person unemployed forsome part of the year 
at his principal occupation ; and as regards sex, that there was for 
every 5.22 males one male unemployed, and for every 16.03 females 
one female unemployed, at principal occupation during some portion 
of the time covered by the investigation. By ‘unemployed’ is 
meant, of course, unemployed at their principal occupation durzng 
some part of the twelve months preceding May 1, 1885. Asa 
matter of fact, only 822 persons, less than one-third of one per cent, 
were unemployed during the entire twelve months. Of the unem- 
ployed, 73.94 per cent were males, and 26.06 per cent females. Of 
the 822 unemployed during the entire year preceding May 1, 1885, 
91.61 per cent were males, and 8.39 per cent females. More than 
50 per cent of unemployed were from twenty to thirty-nine years of 
age. Perhaps the pith of the report is given on p. 266, where it is 
said, “‘ A little less than one-third of the persons returned as being 
engaged in remunerative labor were unemployed for about one-third 
of their working time ; while, on the other hand, the working pop- 
ulation of the State, considered in its entirety, were employed at 
their principal occupation for a little less than eleven months during 
the census year.” The results of the investigation would seem to 
indicate, Mr. Wright points out, that all the products of manufac- 
tures could have been secured by steady work for 307 working-days, 
of 9.04 hours each, if this steady work could have been distributed 
equally among all the persons engaged in manufactures; while all 
the remunerative work of the State, of whatever kind, if it could 
have been distributed equally among the entire working population, 
could have been accomplished in 307 working-days, averaging 8.99 
hours per day, 

The report is extremely valuable, and one more evidence that 
Colonel Wright is the right man, in the right place. 


Manual for Instruction in Domestic Scéence. New York, Industrial 
Education Association, 1888. 


THE prefatory note of this little volume states that it is a manual 
“drawn up for the use of the students of the College for the Train- 
ing of Teachers, and for such teachers as adopt the method of in- 
struction followed at the college by Miss Julia H. Oakley, professor 
of domestic economy there. It is not intended to be complete or 
exhaustive. Its aim is to give the outline of a carefully developed 
‘course of instruction in cooking, which shall have an educational 
rather than a technical value, and to furnish notes for the conduct 
of the same.” All persons who are watching the manual-training 
movement will admit at once that this manual, and others like it for 
sewing, industrial art, and wood-working, are absolutely necessary, 
if crude and empirical methods are to be kept out of the schools. 
They are as essential as good text-books in arithmetic and gram- 
mar. This manual is simple and clear, and will be of great assist- 
ance to teachers. For each lesson an outline is given, and the 
principles it illustrates carefully developed, before the recipe for 
its practical illustration is stated. This prevents mere imitation, 
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and makes the practical work of the domestic science course rational 
and educational. The manual will doubtless be widely used, and 
its influence will be wholly for good. 


Mechanics of Materials. 
Wiley. 8°. $3. 


By IRVING P. CHURCH. New York, 


THE modern tendency in writing text-books upon the relation of 
forces, and their resistances as manifested upon and in the materi- 
als employed in engineering, appears to be toward a clearer strati- 
fication of the various departments of that branch of science. 

Dynamics and statics have long been clearly defined, but there 
are many books at this moment before the eyes of students, in which 
the science of statics and the properties of materials are too pro- 
miscuously treated to leave a clear impression except upon the in- 
itiated. The result is, that the average student has but a vague 
idea of what he has been studying, and of its relation to other 
branches of science. 

Professor Church's plan of treatment is a threefold division into 
dynamics, statics, and, to quote his own words, “ mechanics of ma- 
terials: a treatise on the elasticity and strength of beams, columns, 
arches, etc., for students of engineering.” The latter title is that of 
his latest work, now under discussion. It is a book of 320 pages, 
and might properly be called a treatise upon molecular mechanics, 
being a discussion of the laws of resistance to externally applied 
forces of the molecular fibres of materials when used in various 
forms. 

The treatment of the subject is independent of the kind of mate- 
rial — steel, iron, wood, etc. — so far as the development of the for- 
mula is concerned, as they are based upon certain mechanical 
assumptions, that are independent of the nature of the material. 

That phase of the subject which will perhaps never submit to 
pure mathematical analysis —the properties of materials, the be- 
havior of various kinds of materials under stress, the laws of fatigue, 
proper working-stresses, etc. — is very properly passed over with 
an occasional allusion, and such tables of values as may be neces- 
sary to solve the problems dispersed through the book. 

In this connection it may be said that a table in which the aver- 
age ultimate tensile strength of soft steel is given at 80,000 pounds, 
and of wrought iron at 60,000 pounds, without further explanation, 
is calculated to give the student an erroneous impression of the latest 
practice, in which even 55,000-pound steel has been recommended 
for bridge-work, and 80,o00-pound steel is considered a high grade 
to use. 

Again: an allusion to Wohler’s law of fatigue of materials as a 
recent discovery seems a misleading expression to apply to investi- 
gations made twenty years or more ago. But it is far easier to 
criticise minor points than it is to improve on the main features of 
Professor Church’s work, an investigation of which discloses the 
following plan : — 

The first chapter discusses the theory of stress and strain; and 
by mathematical investigation, of the action upon an assumed form 
of elements of the mass, the nature and relation of direct tension or 
compression, and shear, to each other, are clearly defined. The 
modulus of elasticity is explained; and, in short, all the funda- 
mental principles of stress and strain in the abstract are shown in 
their true relations. 


Chapters II.—-V. inclusive, occupying about one-third of the book, . 


relate to torsion and to flexure of beams. 

The generally employed theories of Xavier have been used in- 
stead of amore intricate mathematical analysis, and a specially clear 
statement is made of the assumption upon which the formule for 
beams are based. Column formule are treated in the twenty-three 
pages comprising Chapter VI. The usual presentation of Euler's, 
Hodgkinson’s, and Gordon’s theoretical formule occurs, and some 
allusion is made to modifications in practice. 

Consistency, perhaps, prevented Professor Church from giving 
what students much need, —a clear statement of what our engi- 
neers are actually doing in practice with the designing of columns, 
and the fact that certain simple formula derived from experiment 
seem to agree with actual tests fully as well as,if not better than, 
those mentioned. 

Chapters VII—XI. inclusive, taking about one-third of the space, 
treat of arches mainly by the use of the moment polygon. The in- 


APRIL 20, 1888.] 


sertion of the analytical chapter on linear arches is chiefly a conces- 
sion to the mathematical students. 

The final chapter is devoted to the graphics of the continuous 
girder, as an appropriate conclusion to the graphics of the arched 
rib of which-the former is a special case. 

The topics are frequently illustrated, calculus in its simplest form 
is employed, the equations are carefully described, and special at- 
tention is given to a proper defining of the values and character of 
the various data used. 

A general view of the book as a whole leads to the opinion that 
the line of treatment has been clearly thought out by the author, 
and each topic logically developed in its proper place. In that re- 
spect it is worthy of all praise, but the impression is at the same 
time created, that, as a text-book for technical schools, it is too 
elaborate. For those who make a special study of its branch of 
engineering, it is admirable: for the average student, who has many 
other topics to share the attention and time of his course, much 
pruning would be necessary, to the detriment of his understanding 
of the subject as a whole. 


Chips from a Teacher's Workshop. By L. R. KLEMM. 
Lee & Shepard. 16°. 


Mr. KLEMM has put together the most practical little book on 
education that has recently come from the press. It is scrappy, to 
be sure, but it is comprehensive. If the style is jerky, and at times 
harsh, it is also concise. The contents of the book are not wholly 
new. Many, if not most, of the chapters have appeared as articles 
in educational journals. But the author is quite right in believing 
them worth reproducing in bookform. Too frequently the teachers 
of the country are written a¢: Mr. Klemm does not write a7, but 
zo them. He is most successful when handling and illustrating 
the details of schoolroom-work. His more elaborate essays are 
not so good. His chapter of ‘Open Letters to a Young Teacher’ 
will appeal to thousands, and ought to appeal to tens of thousands, 

of readers. They all ask the very questions, at some time or other, 
that Mr. Klemm answers. They would turn in vain to the ency- 
clopzdia, or the formal book on pedagogy, or the psychology text- 
book, for any hint as to how to overcome chronic tardiness or un- 
cleanliness in pupils. Mr. Klemm’s experience furnishes some 
excellent suggestions as to how to proceed. We have never seen 
more ingenious and effective devices for arousing interest and 
making instruction comprehensible than his board for teaching 
numeration, his use of paper-folding in teaching fractions, and his 
original illustrations, from the boundary-lines of the several States 
of the Union, of the proper way to connect the teaching of history 
and geography. 

We must bear in mind that the teaching force is largely distrib- 
uted in rural districts. It is far from lectures and libraries, and re- 
mote from the centres of civilization. It wants to know how it may 
improve practically. It wants both knowledge and skill. It 
needs devices, not essays. It wants to be guided, not preached at. 
Mr. Klemm knows these facts, and has written this book accord- 
ingly. It is especially adapted to the needs of the country teacher. 


Boston, 


NOTES AND NEWS. 

THE agricultural experiment station of the University of Ten- 
nessee, Knoxville, has been re-organized, with the following officers : 
‘director, Charles W. Dabney, jun. ; assistant director, in charge of 
field and feeding experiments, Charles S. Plumb; botanist and 
horticulturist, F. Lamson Scribner; chemist, Winthrop E. Stone; 
entomologist, Henry E. Summers; assistant in field and feeding 
experiments, Charles L. Newman. 


— On Monday evening, April 16, 1888, after the adjournment of 
the regular business of the New York Academy of Sciences, the 
members interested in mineralogy held a meeting for the purpose 
of establishing a section on mineralogy. This section will meet 
when enough interesting material presents itself before the New 
York Mineralogical Club to insure a full evening of business, and 
will publish all papers presented before the Mineralogical Club 
in the Proceedings of the Academy. Mr. George F. Kunz was 
elected president, and Mr. J. H. Caswell secretary, of the sec- 
tion, 
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— Several years ago the Danish Government sent out a number 
of expeditions into the interior of Greenland. These were followed 
by Nordenskidld’s and Peary’s expeditions. In the coming summer 
Dr. Frithjof Nansen of Bergen will make an attempt to cross the 
desolate ice-covered highland of Greenland, starting from the east 
coast. He intends to start from the neighborhood of Cape Dan 
with three companions, and will attempt to reach the Danish colo- 
nies on the west coast. It is doubtful whether he will succeed in 
reaching the coast in time, as a wide belt of pack-ice prevents ships. 
approaching it. From former experiences, it would seem that Cape 
Dan, where the coast makes a sharp bend, is the place where ap- 
proach is easiest; but the whalers who will convey Dr. Nansen 
to Greenland do not penetrate the heavy masses of ice lying close: 
to the coast of Greenland. The ice generally opens late in the sea- 
son, and it is to be feared that travelling on the inland ice will be 
very difficult at that season. Nordenskidld’s and Peary’s experi- 
ences show that early in spring, before the commencement of the 
thaw, is the best, time for such an enterprise: therefore it would 
seem that success is most probable for a traveller who would win-- 
ter in Greenland. 


— Of late years the Portuguese have made attempts to increase 
their influence in the countries adjoining the colony of Benguela. 
For this purpose Major de Carvalho was sent into the empire of 
Lunda, from which journey he returned in October, 1887, after an 
absence of three years. A number of stations were established 
east of the Kuango, and, in consequence of prolonged stays at such 
stations, the new capital of the Muata Yamvo was reached in De- 
cember, 1886, after two years of travel. The expedition was un- 
able to proceed farther eastward, but it appears from the available 
reports that it succeeded in establishing Portuguese influence in the 
empire of the Muata Yamvo more securely. The expedition was 
probably undertaken on account of the encroachment of the Kongo 
Free State and the Germans upon that part of southern Africa 
which the Portuguese considered their property for a long while. 
The English are also endeavoring to establish their dominion in 
southern Africa as firmly as possible. A treaty has recently been 
made with the chief of Amatonga Land; and thus the whole coast 
of South Africa, from Orange River to Delagoa Bay, has become 
English. 

— The English are incessant in their endeavors to open a trade- 
route from India to China. One of the preliminary steps to reach 
this object is the establishment of a railroad from the valley of the 
Brahmaputra to the upper part of the Irawadi, by which means 
they expect to strengthen their position in Burmah. The region to 
be traversed is extremely mountainous, and the road will have to. 
cross the Patkoi Mountains. Recently an expedition has been sent 
out to ascertain the feasibility of building the road, of which Messrs. 
Michell and Needham were in charge. They found that the Pat- 
koi Range, which was formerly considered an insurmountable bar-- 
rier for the trade between Assam and Burmah, can be crossed on 
a number of passes not exceeding 2,500 feet in height. They suc- 
ceeded in crossing it on one of these passes with five elephants, and, 
state that a road can be built without great difficulties. Thus the 
recent reports of Colqhoun and Woodthorpe are confirmed. At 
the present time the trade between China and Burmah is carried 
on by caravans consisting of from 200 to 2,000 animals. which 
cross the range during the dry season, i.e., between the months of 
November and May. They cross the territory of the Kachins, who 
exact heavy payments from them; nevertheless the caravans are 
subject to frequent attacks, and must be protected by an escort of. 
armed men. 


—In 1877 Fremy succeeded in obtaining very small crystals, 
of artificial rubies. In 1887 he resumed his experiments, and, with 
the assistance of Mr. Verneuil, has succeeded in obtaining beautiful 
and comparatively large crystals. Za Mature describes his experi- 
ments according to the report given to the Academy of Sciences of 
Paris, illustrated by cuts, which we reproduce here. On Feb. 27, 
Fremy and Verneuil presented to the academy these crystals, which 
were obtained by the action of fluorides upon aluminium. Fluor- 
ide of barium was made to act upon aluminium containing traces 
of bichromate of potassium. The regularity of crystallization, 
which was obtained after numerous experiments, was found to de-- 
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pend principally upon the fire, which regulates and varies the 
chemical action. The crystals obtained in 1877 were laminated and 
friable. They were very thin, and embedded in a vitreous mass, 
which rendered it almost impossible to isolate them. Besides this, 
their chemical composition varied to a certain extent. By the new 


process they are easily separated from the porous matrix in which 
they are formed. The matrix is thrown into water, which is vio- 
While the light matrix is broken and remains sus- 
They 


lently agitated. 
pended, the rubies settle down on the bottom of the glass. 


are very clean, and it was found unnecessary to apply any acids for 
further cleansing. They are rhombohedral and exactly like 
natural rubies. Numerous analyses showed that they did not re- 
‘tain a trace of baryte, and that they were formed by pure alumini- 
‘um colored by traces of chrome. The crystals are regular and of 
adamantine lustre. They are of perfect transparency, as hard as 
natural rubies, and cut topaz. Like the natural rubies, they turn 
‘black on being heated, but resume their color after getting cold 


Having thus produced by synthesis rhombohedral crystals 
of rubies with all the physical and chemical properties of the most 
beautiful natural rubies, and forming them in a matrix which may 
be compared to that enclosing the natural mineral, Fremy and 
Verneuil believe they have definitely settled the question of the origin 


again. 


of rubies. So far, the experiments have been made with 50 grams 
of material only, and the crystals have therefore been comparatively 
small, not exceeding 0.02 of an inch in diameter. The authors, 
however, propose to continue their experiments on a larger scale, 
and expect to be able to make rubies of large dimensions. 
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LETTERS TO THE EDITOR. 


*." Correspondents are requested to be as brief as possible. The writer's name is 


in all cases required as proof of good faith. 


Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the yournal. 


Is the Rainfall increasing on the Plains? 


IN connection with the recent discussion of the question of in- 
creasing rainfall west of the Mississippi River, I wish to call atten- 
tion to some serious errors in the rainfall record at Fort Leaven- 
worth, —a record fifty years in length, and therefore frequently 
quoted in support of the popular view. While examining these ob- 
servations, I recently found that the precipitation for January, 1871, 
was given as II.25 inches, —a most extraordinary amount. Sus- 
pecting such a result, I examined the files of the Leavenworth 
Times, and found that the precipitation for that month, as meas- 
ured by Mr. F. Hawn, was 0.14 of an inch of rain, and 9.25 inches 
of wnmelted snow. Unquestionably the Fort Leavenworth record is 
also mainly composed of unmelted snow. Further examination 
showed that the amounts recorded for the other winter months of 
1871 and 1872 contained a similar error, and that consequently the 
total for 1872 should be 41.6 instead of 51.6, and for 1871 should 
probably not be greater that 35.5 instead of 56.75. 

These latter values for the totals of those years are given in the 
‘Smithsonian Tables’ and in the ‘ Reports of the Kansas Board of 
Agriculture,’ and, so far as I know, have never been corrected by 
any one that has used these observations in discussing the question 
of a climatic change in rainfall. ‘ 

If such errors as these exist in the records, it is not surprising to 
find that the rainfall of Kansas is increasing. 


GEORGE E. CURTIS. 
Topeka, Kan., April ro. 


Scarlet-Fever. 


I WOULD call attention to the fact that in many of the scarlet- 
fever reports published in your columns an assumption has crept in 
which seriously injures the value of the conclusions thus based. 

All disease has a frs¢ case in any locality : ¢/zs is the case only 
of real use to investigate scientifically. Other subsequent cases 
may or may not be due to the same cause as the first, or to conta- 
gion. To assume that a case, however closely following a first 
case, is due to contagion or infection from it, not allowing ample 
margin for other as yet unknown causes, is simply stupid, as it 
weakens arguments in a good cause and for the public good. 

I had this winter a boy with his second genuine attack of scarlet- 
fever within six months. No cause of either attack was found. 
His brother and sisters did not suffer from contact with him, al- 
though it was attempted, of course, to isolate the patient. I my- 
self caught the disease at about this time, but I am by no means 
willing to admit a belief that such disease came to me from con- 
tact with this or other patient. Many cases are known to me 
where exposure wholly failed to cause this disease, even in weak, 
poorly nourished individuals. 

If any time is more dangerous than another in regard to liability 
to cause spreading of the disease, it would not be, according to my 
experience, that of the much talked and written of period of des- 
quamation. JOHN DIXWELL, M.D. 


Boston, Mass., April 16. 


Queries. . 


31. BLONDE AND BRUNETTE. — What is a blonde, and what is 
a brunette, and what is she who is neither of these? Definitions of 
the words I can find in a dictionary : they do not cover the ground. 
A woman with black or dark brown hair and eyes and a dark com- 
plexion is a brunette. But here is one with those eyes and hair and 
a very light complexion: she is not a pure brunette; what is she ? 
A girl with light hair and eyes and a dark complexion is not a 
blonde; what is the name for her? What is she whose hair is al- 
most black, complexion dark, but light-gray eyes? (By ‘ complex- 
ion’ is meant the color of the skin of the face.) 
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BOOK —-NOTES. 


— D. C. Heath & Co. announce for June a 
translation of Paolo Mantegazza’s ‘ Testa, a 
Book for Boys.’ It is a companion book to 
DeAmicis’s ‘Cuore.’ The translation will 
be made under the supervision of Prof. L. D. 
Ventura of Boston, and of the Sauveur Sum- 
mer School of Larfguages. 


— Among the contents of the Cosmopolz- 
Zan for April is an interesting article by 
John Burroughs on ‘Science and the Poets.’ 

—The April number of the Quarterly 
Journal of Economzcs will contain the reply 
of Pres. F. A. Walker to Professor Mac- 
vane’s criticisms on his ‘Theory of Business 
Profits;’ an article on the Philadelphia 
ground rent system, which has done so much 
to make that city a ‘city of homes,’ by 
Messrs. Allison and Penrose of the Phila- 
delphia bar; and a study of United States 
tariff history from 1830 to 1860, by Professor 
Taussig. A variety of minor articles and 
the usual valuable bibliography fill out the 
number. 


— Prof. Charles E. Munroe, chemist of 
the United States Torpedo Corps, will ex- 
plain in popular language, in the May 
Scrzbner, the chemical constitution and ac- 
tion of modern explosives as applied to the 
purposes of war and peace. 


—David A. Wells’s discussion of the 
“Economic Outlook,’ in Zhe Popular Sczt- 
ence Monthly, will be closed in the May 
number of that magazine. 


— The Andover Review for April main- 
tains the high standard which has been 
reached. Dr. Hyslop, of the Johns Hopkins 
University, accepting the theory of evolution, 
points out its limitations as applied to ethics. 
Rev. Dr. Denison of Williamstown, under 
the title ‘ Mental Narcotics and Stimulants,’ 
gives a criticism of the ‘ mind-cure.’ 


—The April volumes of Ticknor’s Paper 
Series will be as follows: ‘The Led-Horse 
Claim,’ by Mary Hallock Foote, ready April 
7; and ‘Len Gansett,’ by Opie P. Read, 
editor of The Arkansaw Traveler, ready 
April 21. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANY suUBJECT furnished by B: PICKMAN 
MANN, Wasuinct0on, D. C. 

Correspondence tee, 50 cents 

ree. 


Explanatory circulars 


SCIENCE: 


Proceedings of Societies. 


Philosophical Society, Washington. 


April 14. —C. Q. Boutelle, Geodetic Azi- 
muths ; Simon Newcomb, On the Fundamental 
Concepts of Physics. 


Torrey Botanical Club, New Vork. 


April 10. —E, E. Sterns, On a Peculiarity in 
the Fruit of Smilax; M.S. Bebb, Some White 
Mountain Willows. 


Boston Society of Natural History. 


April 18. — Alpheus Hyatt, Life of the Late 
Prof. Spencer F. Baird ; Charles S. Minot, New 
Apparatus for cutting Microscopical Sections 
Automatically. 


Natural History Society, Agricultural College, 
Mich. 

April 13. —E. R. Lake, Distinguishing Fea- 
tures of Starch-Grains in Different Varieties of 
Potato ; Piofessor Durand, Notes on an Aqua- 
rium; W. J. Beal, Structure of Wood; L. H. 
Dewey, Poison Ivy, 


Publications received at Editor’s Office, April 


9-14 


Atkinson, W.P. The Study of Politics. Boston, Rob- 
erts. 63 p. 169. 50 cents. 

BisHor, G. R. Exact Phonography: a System with 
Connectible Stroke Vowel Signs. New York, The 
Author. 244p. 12° $2. 

Brack, G V. A Study of the Histological Characters 
of the Periosteum and Peridental Membrane. Chi- 
cago, W. T. Keener. 138p. 8°. Ae 

Geixiz, A. An Elementary Geography of the British 
Isles. London and New York, Macmillan. 127 p 
24°. 30cents. 

OL pBERG, O., and Lone, J. H. A Laboratory Manual 
of Chemistry. Chicago, W. T. Keener. 435p. 8° 


$3.50. 

Roarneoal E.G. Principles and Practice of Morality ; 
or, Ethical Principles discussed and applied. Boston, 
Silver, Rogers, & Co. 252 p. 12°. $1.50. 

Tanner, T. H. Memoranda on Poisons. 6thed. Rev. 
by Henry Leffmann, M.D. Philadelphia, Blakiston. 
177 p. 24°. 75 cents. 

Wipe, Lady. Ancient Legends, Mystic Charms and 
Superstitions of Ireland. Boston, Ticknor. 347 p. 
12°. $2.50- 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) 10 cts. each; No, 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


Wants. 


N EDUCATED AND CAPABLE PERSON 
wanted in every town and city to canvass for sub- 
scriptions to Sczence; liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


: JOHN HASTINGS= 


=JOS=TRIPP. 
VPrest. 


<ASR=HART= 


GenManager. 


RAVING 


BRANCH “AT 728-CHESTNUT ST: 
6@ 7S PHIISADELPHIA: PA 


ILLUSTRATIVE 


AND ADVERTISING 
DURPOSES E28 


67-71-ParK PiACEs 
u NEW YORK 


iil 


MAP-MAKING. 


All publishers or others de- 


siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 


for estimates before 


placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 


or, Dr. Franz Boas. 


N. D. C. HODGES, 
Publisher of Sczence, 


47 Lafayette Place, 
New York. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth - - 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczezce is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


MAGAZINES AND REVIEWS!! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of ScZexce, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dey street, New York City. 


NEW MAGAZINE—THE SWISS 
OSS 


Devoted to spreading a love of C 


natureamong the people. Edited 


by HaRLAN H. BALLARD, President of the Agassiz Asso- 
ciation, and succeeding St. Nichol s as the official maga- 
zine of that body. $1.50 ayear. Sample copy 10cents, or 2a 
cents for tria] subscription for 3 months. 

N.D. C. HODGES, PUBLISHER, 
Mention this magazine 47 Lafayette Place, New York. 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 


For Sale by all Stationers. 


THE ESTERBROOK STEEL PEN GO., 
Works: Camden, N.J. 26 John St., New York. 
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Used by Rioucends of first-class Manufacturers Cas 70 50) 


and Mechanics ontheir best work. Its success¢ INGH 
has brought a lot of imitators copyi ings us A neyery 
way possible. Remember that Ly ‘s' EN UINE 
LePage's Liquid Giue is ae Gi lal oes 


RUSSIA CEMENT co GLOUCESTER, MASS 
> Sample br mail 20c? stamps. 
These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Department 
Buildings, by the Pullman Palace Car Co., Mason & 
Hamlin Organ and Piano Co., and by thousands of 
first-class manufacturers and mechanics throughout 
the world, for all kinds of fine work. Pronounced 
STRONGEST ADHESIVE KNOWN. Sold in tin cans 
for mechanics and amateurs, and in bottles for 
family use. The total quantity sold between Jan., 
1880, and Jan., 1885, in all parts of the world 
amounted to over 32 MILLION BOTTLES. Be sure and 
get the genuine LePage’s made only by RUSSIA 
CEMENT Co. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
eltes should use only our 
STRAIGIIT CUT, put up 
in satin packets and boxes of 
TOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CoO. 


mCOOD NEWS 
To LADIES. 


Soo 

“areatest inducements ever of- 

fered. Now’s your time to get 

Wy orders for our celebrated 

Yeas and Coffees, and secure 

fi a beautiful Gold Band or Moss 

Rose China Tea Set, Dinner Set, 

Gold and Moss Rose Toilet Set, Watch, Brass Lamp, 

or Webster's Rare For full particulars address 

THE GREAT AMERICAN TEA CO., 

P.O. Box 289. 81 and 83 Vesey St., New Lork. 


W. H. WALMSLEY & 60. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila, 


Microscopes and_ all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


Tee 5: FAIRY: AND - 
2) BEPGNE AMERaS: 


he Travelers Insurance Company 
of Hartford, Conn., organized 1864, issues both Life 


Policies and Accident Policies. Only large accident 
company in America, Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
weekly indemnity. Has paid policy-holders nearly 
$11,000,000. All policies non-forfeitable. All claims 
paid, without discount, and immediately on receipt _ of 


satisfactory proof. 


Which Cyclopedia? 


It is generally admitted that a good Cyclopedia is a desirable pos- 
session for every home. As to which Cyclopedia is the best for popular 
use, the “ Doctors disagree.” Evidently the matter of choice should de- 
pend somewhat upon the use for which it is intended. A customer 
of Atprn’s Manirotp Cyctorrp1a writes to the publisher as follows : 


‘“T have been exhibiting the Manifold among my acquaintances, and expatiating 
on its excellence and wonderful cheapness. Among those to whom I have shown 
the volumes, I found but one young man who did not need the Manifold. He 
has a cyclopedia ; a number of large volumes; he did not know how many, nor did 
he know the name of the editor or publisher; but they are very large, heavy vol- 
umes, Believing hedid not frequently consult them, I asked if he ever used them. 

“** Certainly,’ said he, ‘ I use them every day.’ 

“¢¢ What can you possibly do with them ?’ 

too Why, L press my trousers with them.’ 

“««My dear sir,’ said I, ‘you do not need the Manifold. Mr. Alden publishes 
books for the purpose of improving the intellect, and not to give shape to the legs. 
Do you stick to your ponderous, unwieldly volumes : they are well adapted to the 
purpose for which you use a cyclopedia ; but the dainty volumes of the Manifold 
—how delightful to handle, and how beautiful to behold—are made with a view to 
ease of reference and convenience of consultation, and cannot be successfully con- 
verted into a substitute for trousers’s stretchers.”--EDWARD EBERBACH, Washington. 


The fifth volume of AtpEen’s Manirotp Cyctopepra, which has just 
been published, more than sustains the good reputation of the previous 
3 O V | issues, being, especially, more 
O umes full in its vocabulary, and thie 
entire workmanship, both literary and mechanical, being of a higher 
grade. It is certainly not only a wonderfully cheap, but a thoroughly 
excellent Cyclopedia for almost any conceiv able use except that of a 
“trousers’s press.” The publisher will F $ 8 8 5 
send specimen pages free to any O r x 
applicant, or.specimen volumes may be ordered and returned if not 
wanted—50 cents for cloth, 65 cents for half Morocco ; postage, 10c. 
teduced rates are offered to early purchasers ; the price for the set of 
30 vols., cash being received before May 1, 1888, being only $8.85 for 
the cloth; 15 cents a volume extra for half Morocco; postage as above. 


The Literary Revolution Catalogue (84 pages) sent free on application. 
ALDEN's publications are NOT sold by book-sellers—no discounts except to Stockholders. Books 
sent for examination before payment, satisfactory reference being given. 


JOHN B. ALDEN, Publisher, NEW YORK: 


895 Pearl St.; P. O. Box 1227, CHICAGO: Lakeside Building, Clark and Adams Sts. 
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HARVARD UNIVERSITY. 
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Manufacturers of Fine Book Papers for let- 
ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country, 


| Courses of instruction will be given in the > following 
{| subjects during the summer vacation of 1888 
| Botany, Chemistry, Hrench. German, GeclosraEtetaeee 
| Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


| FOR SALE at a bargain. a complete set of Watts’ 
| Dictionary of Chemistry, 9 vols., including the last sup- 
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-H.S BAILEY, 
University of Kansas. 
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Revolutionary Shorthand Book. 


“EXACT PHONOGRAPHY; 


A System with CONNECTIBLE STROKE VOWEL 
SIGNS,” by Geo. R. Bishop, Stenographer of N.Y. 
Stock Exchange, member (and in 1883 President) N.Y. 
State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF- INSTRUCTION, —of a REVOLU- 
TIONARY SYSTEM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY. 
Specially adapted to Legal and other Technical work. A 
phonographic author writes of it: — ‘* On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy. ” The author claims equal superiority on cos- 
mon, nonosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY. where the old phonography makes no dis- 
tinction. A MODERN WORK, ADAPTED to MOD- 
ERN REQUIREMENTS, Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
principles with unprecedented fulness. 

E. D, EASTON, Washington, D,C., official Stenographer 
in Star Route and Guiteau trials, says of the work: *‘Am 
satisfied that by the system therein so fully set out, stu- 
dents may learn to wnite shorthand with greater certainty 
and precision than by any of the older systems.’ 

ISAAC S. DEMENT, Chicago, Speed Contestant at N.Y. 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘‘ You have 
certainly captured the prize on Zegid7Zity.”” 

THEO. C. ROSE, inert Supreme Court Stenog’r, El- 
mira, N.Y.,says: ‘‘ I think itis a great improvement in 
the art Pie vetahie and will be largely adopted by 
the knights of the lively quill.” 

W. H, SLOCUM) official Supreme Court Stenog’r, Buffalo, 
says: ‘* Must comnepaninleie you on your success in pro- 
ducing to the world a veasonadle system of shorthand,’’ 
and ‘J think the fraternity owe you their hearty thanks 
for the able manner in which you, have demonstrated the 
feasibility of exact phonography.”’ 

E. E, HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: “‘ The extent to which Exact 
Phonography admits of the application of the ¢xpedient 
of phrase- writing, with easy and natural joinings, is 
something remarkable.’ 

OWEN FITZSIMONS, Law Stenog’r, with Burrill, Za- 
briskie & Burrill, N.Y., says: ‘‘ Have compared some 
of the reading exercises at the end of your book with the 
same matter written according to the Pitmanand Munson 
systems, and while the latter have nothing the better of 
yee in point of brevity, Definiteness is entirely on your 
side. 

Price, bound in flexible leather, $2. Circulars sent. 
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but for all. It has just been thoroughly re 
vised at a cost of over $66,000, and three years’ 
labor by forty editors, and over 2,000 renowned 
contributors. It is in eight convenient sized 
volumes. No father can give to his child at 
school or his son or daughter just entering the 
arena of life anything that will be of more per- 
manent benefit. It is an education supplemen- 
tary to that of the schools. JOHNSON’s is now 
the latest by more than ro years. Address for 
particulars and terms, 


A. J. JOHNSON & CO. 


11 Great Jones Street, 


NEW YORK. 


From Rev. Thos. Hill, LL.D., Ex-Presi- 


dent of Harvard University. 


I cheerfully and strongly recommend JOHN- 
son’s UNIVERSAL CYCLOPA:DIA as a. most con- 
venient and trustworthy work of reference. It 
not only gives us new matter up to the latest 
discoveries, but is revised with scrupulous care 
—- even those articles which seem perfect. It is 
the best for general use with which I am ac- 
quainted, and I have them all. JOHNSON’S 
contains the latest acquisitions of science, and 
may be trusted to give nothing but the best- 
established and accepted views of scientific 
men. 
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uine letters of any celebrity of the past four hundred 
years. Send forasample copy of The Collector, which 
contains my lists. 
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ENTIRELY NEW EDITION 


CHAMBERS'S 
ENCYCLOPEDIA 


A Dictionary of Universal Knowledge. 
Edited and published under the auspices of 
W, & R. CHAMBERS, Edinburgh, 


AND 


J.B. LIPPINCOTT COMPANY, Philadelphia, 


Revised, Rewritten, New Illustrations and 


Maps. 
(Cloth...... $3.00 
PRICE Cloth, uncut. 3.00 
PER VUL. | : : -.2 4.00 
rocco 45U 


VOLUME I. JUST ISSUED. 


PRESS NOTICES. 


“‘In learning, accuracy, and scholarly character the 
work stands on the highest plane and in the first rank.""— 
NV. ¥. Independent. 


**TIn literary merit and style as well as in its adaptation 
to the average inquirer, it 18 incomparably the very best 
and cheapest Encyclopedia for popular reference.”’— Bos- 
ton Globe, 


««There can be no doubt that Ohambers’s Encyclopadia 
ig by all means the best one that has ever been published.”’ 
—Boston Traveller. 


‘« A work that is in every particular worthy of the greatest 
admiration and praise.’’—Rochester Union and Advertiser, 


“*Tt 1s a great deal more than a revised edition; as a mat- 
ter of fact it is almost an entire new work.’—London Pub- 
lishers’ Circular. 


**A concise, accurate, and low-priced Encyclopedia. 
made better than ever by a thorough revision, pracvically 
amounting to a complete rewriting.”,—V. ¥. Examiner 


“«This 1s really the book for the people, and there is not 
a household in the country in which education is properly 
valued where one can aftord to do without a work of this 
kind, No book beside the Bible and the handy dictionary 
can be said to be more important.’’— Boston Herald, 


**A perfect Encyclopedia, accurate and artistically ex- 
cellent ’—Bristol Western Press, England, 


“So much of excellence do we discover in looking 
through this one volume that we shall await the appearance 
of the others with some impatience. Chambers’s Encyclo- 
peedia, in its new edition, will be the best English book of 
the kind, and for general use much more valuable than the 
enormous, ponderous, but unsatisfactory Encyclopedia 
Britannica.”’— Philadelphia Evening Bulletin. 


“Tt willbe a welcome guest in every household where 
any one wants to know Who’s who, or What’s what.”—N. 
Y¥. Publishing World. 


“*No more striking illustration of the rapid progress in 
science and art and of the additions that have been made, 
even to our knowledge of the past in that comparatively 
brief period, could be adduced than the contents of the 
first volume of the new edition of Chambers’s Encyclo- 
pedia.’’—Phila, Times. 


“We give a general welcome to the new issue of Cham- 
bers’s Encyclopedia. It is a most Batista Ovonvinnects of 
buman knowledge, and must in any case be looked upon as 
«ne of the milestones which mark our progress.’’—London 
Standard, 


“*The merits of this valuable work of reference have 
been long appreciated. No book of its size gives more in- 
formation, or gives it, on the whole, with grea’er accu- 
racy.”’—St, James Gazette, London, 


“*To go for some particular fact to certain pretentious 
works is like searching in the proverbial haystack for a 
needle? in Chambers’s we get the facts at once.”’—Glasgow 
Mail, 

“Tt contains the latest information, on the subject of 
which it treats, down to the year 1888. From daily use we 
can recommend it both conscientiously and cordially as a 
marvellously full, accurate, and convenient work of refer- 
ence.’—JV. O, States, 


May be ordered from any bookseller. Prospectus, with 
specimen pages, sent on application. 


J, B. LIPPINCOTT COMPANY, 


715 and 717 Market Street, 
PHILADELPHIA, 


Publishers. 


HOUGHTON, MIFFLIN 
AND COMPANY’S 


New Books. 


John Ward, Preacher. 


A Novel, by MARGARET DELAND, author of 

‘¢ The Old Garden and Other Poems.” 12mo, 

$1.50. 

John Ward is a Presbyterian clergyman, and this en- 
gaging story brings thesternest doctrines of Presbyterian 
theology into close relations with the best elements of 
Agnosticism. Into it are woven lovers’ experiences, the 
social interests of village life, ‘‘the short and simple 
annals of the poor,’’ and many characteristic features of 
modern civilization. It is quite sure to attract marked 
attention and to excite animated discussion. 


Negro Myths from the Geor- 


gia Coast. 


Collected by CHARLES C. JONES, JR., author 
of .* The History of Georgia.” 16mo, taste- 
fully bound, $1.00. 

The delightful ‘‘ Uncle Remus”’ stories are but a small 
part of the quaint folk-stories handed down by tradition 
among the southern negroes. Colonel Jones has gathered 
a volume of these, which have been current on the coast 
of Georgia, and which cannot fail to interest a multitude 


of readers by their quaint simplicity and grotesque fan- 
cies. 


Heartsease and Rue. 


A new volume of poems by JAMES RUSSELL 
LoweLL. With a fine steel portrait. Beau- 
tifully printed and tastefully bound, $1.25. 


Before the Curfew 


And Other Poems, Chiefly Occasional. By 
OLIVER WENDELL HOLMES. 16mo, beauti- 
fully printed and bound, gilt top, $1.00. 


Metrical Translations and 


Poems. 


By F. H. Hepce, D. D., and Mrs. A. L. 
WISTER. 16mo, parchment-paper cover, 
$1.00. 


The Second Son. 


A NOVEL. By Mrs. M. O. W. OLIPHANT 
and THOMAS BAILEY ALDRICH. I2mo, 
$1.50. 


Irish Wonders. 


The Ghosts, Giants, Pookas, Demons, Lepre- 
chawns, Banshees, Fairies, Witches, Widows, 
Old Maids, and other Marvels of the Emerald 
Isle. Popular Tales as told by the People. 
By D. R. MCANALLY, JR. With more than 
Sixty capital Illustrations. Small 4to, $2.00. 


Paul Patoff. 


A novel, by F. MARION CRAWFORD, author 
of ‘‘A Roman Singer,” etc. 12mo, $1.50. 


Ormsby Macknight Mitchel, 


Astronomer and General. A_ biographical 
narrative by his son, F. A. MItcHEL. With 
a steel Portrait. Crown Svo, gilt top, $2.00 


The Story of Keedon Bluffs. 


By CHARLES EGBERT CRADDOCK, author of 
“The Prophet of the Great Smoky Moun- 


” 


tains,” ‘‘ Down the Ravine,” etc. 16mo, 
$1.00. 
Poems. 


By EDWARD ROWLAND SILL. 


16mo, parch- 
ment paper cover. $1.00. 


x", Hor sale by all booksellers. Sent by mail, post- 
paid, on receipt of price, by the publishers, 


HOUGHTON, MIFFLIN & CO., 
BOSTON. 


Ir EAST SEVENTEENTH StT., New York. 


52nd Ldition----r0gth 
Thousand. 


Haswell’s 
Book. 


Mechanics’ and Engineers’ Pocket-Book of 
Tables, Rules, and Formulas pertaining to 
Mechanics, Mathematics, and Physics: in- 
cluding Areas, Squares, Cubes, and Roots, 
&c.; Logarithms, Hydraulics, Hydrodynamics, 
Steam and the Steam-Engine, Naval Archi- 
tecture, Masonry, Steam-Vessels, Mills, &c. ; 
Limes, Mortars, Cements, &c. ; Orthography 
of Technical Words and Terms, &c., &c. 
By CHAs. H. HASWELL. 12mo, Pocket-Book 
Form, $4.00. 


Engineers’ Pocket- 


““T cannot find words to express my admira- 
tion of the skill and industry displayed in 
producing the same. To you belongs the honor 
of having presented to the world a book con- 
taining more positive information than was ever 
before published. I could with justice say 
more.” — Extract from a Letter to the Author 
Jrom Capt. J. Ericsson, the celebrated Engi- 
neer. 

To the mechanic and the engineer it is simply 
indispensable, and it makes of itself a valuable 
library for them ; like their tools, it issomething 
they need to have always at hand for use. It is 
the collected lessons of wisdom and experience, 
and will save a vast amount of labor and re- 
search, * * * Its contents have been gradually 
increased, until now it has become, as it were, 
the only necessary vade mecum of mechanical 
engineering. 

When a book intended to supply practical 
men with exact information for use in difficult 
and delicate mechanical calculations reaches its 
forty-fifth edition it needs no commendation to 
secure further favor for it. —V. VY. Commercial 
Advertiser. 


Published by HARPER & BROTHERS, 
New York. 
The above work is for sale by all booksellers, or wilt 


be sent by HARPER & BrotueRrs, fostpaid, to any part 
of the United States, on receipt of the price. 


Harper & Broruers’ CATALOGUE sent on receipt of 
Ten Cents postage-stamps. 


EMULSION 


OF PURE COD LIVER OIL 
AND EH YPOPHOSPHITES 


Almost as Palatable as Milk. 


Containing the stimulating properties of the 
Hypophosphites combined with the Fattening 
and Strengthening quatitices of Cod Liver Oil, 
the potency of both being largely increased, 


A Remedy for Consumption. 

For Wasting in Children. 

For Scrofulous Affections. 

For Anemia and Debility, 

For Coughs, Colds & ihroat Affections. 


In fact, ALL diseases where there is an in= 
flammation of the Throat and Lungs, @ 
WASTING OF THE FLESH, and a WAN? 
OF NERVE POWER, nothing in the world 
equals this palatable Emuision. 


SOLD BY ALL DRUCCISTS. 


Seer VCE 
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THE NATIONAL ACADEMY OF SCIENCES, which held its annual 
meeting in Washington last week, is the most learned of all Amer- 
ican scientific societies. Incorporated by the government of the 
United States, its expenses are paid out of the national treasury, 
although its members serve without compensation. Made by law 
the official scientific adviser of the government, it is required, at 
government expense, to enter upon any scientific investigation which 
may be asked for by the head of either of the departments, and its 
conclusions are accepted as those of a competent and disinterested 
tribunal. For instance: the consolidation of the various Western 
surveys that were being prosecuted at government expense into the 
present admirably organized National Geological Survey was the 
result of a report by a distinguished committee of the National 
Academy of Sciences, to whom the subject had been officially re- 
ferred. Another important report was one on the work and dis- 
coveries of Dr. Peter Collier, formerly chemist of the Agricultural 
Department, in relation to sorghum; and more recently a specia] 
committee has been engaged, at the request of the secretary of the 
treasury, in an investigation in regard to the value of the polariscope 
test in determining grades of sugar. In addition to this official 
work, the National Academy of Sciences holds two meetings a year, 
at which business connected with its organization and work is trans- 
acted, new members chosen, and papers announcing new dis- 
coveries in science, or describing lines of original investigation, are 
read by members or by other persons presented by members. The 
meeting this year has been an-important one. A larger number 
of papers than usual were presented ; and, although no remarkable 
discoveries were announced, there was evidence of great activity, in 
many of them, along all the lines of original scientific investigation. 
The law limits the number of new members to be elected at each 
annual meeting to five. Only three were chosen this year, — Profs. 
G. Brown Goode, Albert Michelson, and S. C. Chandler; but the 
great scientific attainments of each are an ample guaranty of the 
purpose of the National Academy to maintain the high standard 
that has placed it at the head of all ourscientific associations, and 
made membership in it so much coveted by scientific men. 


NOTHING IN CONNECTION with the annual meeting of the 
National Academy of Sciences in Washington last week was likely 
to impress an attendant at its public sessions more than the ardent 
enthusiasm of its members in the work in which they are engaged. 
A few of them are young men, and more of those not members in- 
troduced to read papers had not yet reached middle age; but even 
they were no more absorbed in their labors, or more proud of their 
successes, than the wearers of snowy locks and gray beards. Even 
the venerable Dr. C. H. F. Peters, the distinguished astronomer, 
seemed as much elated at his success in proving that Tycho Brahe, 
in 1572, with a rude quadrant constructed by himself, determined 
the position of Nova with an accuracy that would be creditable to 
a modern astronomer with his wonderfully exact instruments, as 
was the youngest investigator at being able to add something to 
the sum.of scientific knowledge. 


IN THE LAMENTED death of Dr. Cornelius R. Agnew, whose 
funeral services took place on Saturday last, New York City lost 
one of its foremost citizens, and science and education a powerful 
advocate and friend. It was remarked on Saturday last, that so 


representative an assemblage of men had never before gathered at 
the bier of anyone man in this city, and it was because of the many- 
sided character of Dr. Agnew’s activity. Himself a physician and 
specialist of the very first rank, he chose the broader field of educa- 
tion for his most powerful efforts. Asa trustee of the College of 
Physicians and Surgeons, as a trustee of Columbia College, and as 
a founder of the School of Mines, his influence in the cause of 
higher education can only be appreciated by those who felt it, and 
by those who worked with him. The friends of Columbia College 
looked instinctively to him to control and guide that university de- 
velopment which is now beginning its course. From all of these 
boards and from many others his wise and kindly counsel will be 
sorely missed, and his place cannot be easily filled, if ever. Dr. 
Agnew’s personal contributions to medical science were principally 
made in the departments of ophthalmic and aural surgery. He was 
a prominent member of the Sanitary Commission during the Rebel- 
lion, and afterwards one of the founders of the Union League Club. 


MEETING OF THE NATIONAL ACADEMY OF 
SCIENCES. 


A Successful Meeting ; New Members and Councillors ; Medals and 
Obituary Memoirs ; Receptions and Dinners; List of Papers, 
Is There Such a Thing as Potential Energy ? — Serpent-Mound. 
A New Method for the Biological Examination of the Air. — An 
Interesting Parasite on the Beaver. — The Orbits of Aerolites. 
Improvements in Spectrum Photography ; Carbon in the Sun. 
Vertebrate Fauna of the Puerco Series. 


THE meeting of the National Academy of Sciences, held at 
Washington last week, was in every respect a successful one. 
About forty members attended ; the number of papers offered was 
greater than usual, nearly all of which were read zz extemso, leav- 
ing very few to be read by title; and the attendance at the public 
meetings was good. While very little of the business transacted 
by the academy and by the council is disclosed to the public, it is 
known that the annual reports were satisfactory, although there 
was nothing in them of an unusual character. No great scientific 
discoveries were announced, but several of the papers read showed 
important progress in special lines of original investigation. With- 
out disparity to others, three may be mentioned as of special impor- 
tance. They were, ‘ The Orbits of Aerolites,’ by Prof. H. A. New- 
ton; ‘ Preliminary Notice of the Object, Methods, and Results of a 
Systematic Study of the Action of Definitely Related Chemical 
Compounds upon Animals,’ by Profs. Wolcott Gibbs and Hobart 
Amory Hare; and ‘Report of Progress in Spectrum Photography,’ 
and ‘Note on the Spectrum of Carbon and its Existence in the 
Sun,’ by Prof. H. A. Rowland. 

The new members of the academy this year are Prof. G. Brown 
Goode of Washington, assistant secretary of the Smithsonian In- 
stitution, in charge of the National Museum, and a distinguished 
naturalist ; Prof. Albert Michelson, the physicist, of Cleveland, O. 
He is the gentleman who, when he was in the navy, undertook and 
carried out at Annapolis novel experiments to determine the velocity 
of light. He becomes the youngest member of the academy. The 
third new member is Prof. S. C. Chandler, the distinguished as- 
tronomer, of Cambridge, Mass. The six additional members of the 
council chosen at this meeting were Messrs. Brush, Langley, Meigs, 
Pickering, Remsen, and Gould. 

On Wednesday evening the room at the National Museum in 
which the meetings of the academy were held was filled by an au- 
dience that was gathered to witness the presentation of two gold 
medals. One, the Lawrence Smith gold medal, was awarded to 
Prof. H. A. Newton of Yale University, for the study of meteors ; 
and the other, the Henry Draper gold medal, to Prof. E. C. Picker- 
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ing of Harvard University, for researches in stellar photography. 
On the same evening obituary memoirs were read, as follows: by 
Prof. G. F. Barker of the University of Pennsylvania, on the late 
Prof. Henry Draper of New York; by Prof. Comstock, on Prof. 
Watson of the University of Michigan ; and by Mr. William Sellers 
of Philadelphia, on Capt. James B. Eads. 

The president, Prof. O. C. Marsh, announced the death, since the 
last meeting, of Dr. F. V. Hayden, an active member of the acad- 
emy, and Prof. Asa Gray, an associate member. 

Largely attended receptions, at which many of the most distin- 
guished people in Washington, both in official, scientific, and liter- 
ary life, were invited to meet the members of the academy, were 
given by Prof. Langley and Prof. Alexander Graham Bell, — the 
former at the Smithsonian Institution, and the latter at Prof. Bell's 
elegant Washington residence, which was opened for the first time 
on that occasion since its injury by fire several months ago. A 
number of dinners were also given during the week in honor of 
distinguished members of the academy. 

The following is a full list of the papers entered: ‘The Rota- 
tion of the Sun,’ by J. E. Oliver; ‘The Foundations of Chemistry,’ 
by T. Sterry Hunt; ‘On an Improved Form of Quadrant Elec- 
trometer, with Remarks upon its Use,’ by T. C. Mendenhall; ‘On 
the Vertebrate Fauna of the Puerco Series,’ by E. D. Cope; 
‘Re-enforcement and Inhibition,” by H. P. Bowditch; ‘On Appar- 
ent Elasticity produced in an Apparatus by the Pressure of the 
Atmosphere, and the Bearing of the Phenomenon upon the Hypoth- 
esis of Potential Energy,’ by A. Graham Bell; ‘The Orbits of 
Aerolites,’ by H. A. Newton; ‘A Large Photographic Telescope,’ 
by E. C. Pickering ; ‘A New Method for the Biological Examina- 
tion of Air, with a Description of an Aerobioscope,’ by W. T. 
Sedgwick and G. R. Tucker, presented by J. S. Billings; ‘ Prelim- 
inary Notice of the Object, Methods, and Results of a Systematic 
Study of the Action of Definitely Related Chemical Compounds 
upon Animals,’ by Wolcott Gibbs and Hobart Amory Hare; ‘On 
the Auditory Bones of the Batrachia,’ by E. D. Cope; ‘The Orbit 
of Hyperion,’ by Ormond Stone, presented by S. Newcomb ; ‘ Map 
of Connecticut River Region in Massachusetts,’ by B. K. Emerson, 
presented by J. W. Powell; ‘Parallel Series in the Evolution of 
Cephalopoda, and ‘Evolution of Cephalopoda in the Fauna of the 
Lias,’ by A. Hyatt; ‘The Evidence of the Fossil Plants as to the 
Age of the Potomac Formation,’ by L. F. Ward, presented by J. 
W. Powell; ‘ Vision and Energy,’ by S. P. Langley; ‘ Report of 
Progress in Spectrum Photography,’ and ‘Note on the Spectrum 
of Carbon and its Existence in the Sun,’ by H. A. Rowland; ‘On 
the Constitution of the so-called Double Halogen Salts,’ and 
‘Studies on the Rate of Decomposition of the Bromides of the 
Saturated Alcohol Radicals,’ by Ira Remsen; ‘ The Characteristics 
of the Orders and Suborders of Fishes,’ by Theo. Gill; ‘The 
Serpent-Mound and its Surroundings,’ by F. W. Putnam; ‘The 
Systematic Relations of Platypsyllus as determined by the Larva,’ 
by C. V. Riley, presented by Theo. Gill; ‘On the Position of the 
Nova of 1572, as determined by Tycho Brahe,’ by C. H. F. Peters; 
«Some Notes on the Laramie Groups,’ and ‘On the Structure and 
Relations of Placoderm Fishes,’ by J. S. Newberry. 

In selecting papers for notice in Sczence, those that admit of 
statement in popular language have been taken rather than those 
which in themselves are most important. Some of the latter are so 
technical in their character as to be intelligible only to specialists. 
The abstracts of papers are not given in the order in which they 
were read. 


The Hypothesis of Potential Energy. 


The full title of Professor Alexander Graham Bell’s paper read 
at the morning session of Thursday was, ‘On Apparent Elasticity 
produced in an Apparatus by the Pressure of the Atmosphere, and 
the Bearing of the Phenomenon upon the Hypothesis of Poten- 
tial Energy.’ Professor Bell showed to the academy an apparatus 
that looked like the bellows of an accordion. It consisted of a 
dozen or more sections, each eight inches long, four inches wide, 
and two inches deep, connected by an air-tight fabric which sur- 
rounded them and covered the outer portions of the end ones. A 
tube was inserted in the middle one by which the air could be ex- 
hausted. Before it was attached to the air-pump, the bellows was 
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not elastic. Bent either to the one side or the other within cer- 
tain limits, it would remain in the position in which it was placed. 
But when the air was partially exhausted, if bent to one side or the 
other, from the position it assumed, it would spring back to its. 
original position with considerable force. 

Of course, this elasticity was not due to potential energy, so called, 
in the bellows, but to the pressure of the atmosphere upon the out- 
side of it, holding the sections of it in close contact. An apparently 
similar phenomenon ina piece of steel (as in a sword-blade, for in- 
stance) is explained by saying that there is potential energy in the 
steel. Professor Bell’s experiment raises the question whether the 
cause of the elasticity is in the steel itself, or outside of it; whether, 
in fact, there is any such thing as potential energy in matter, or if 
its elasticity is not due to its surroundings. 

Professor Bell exhibited two very interesting modifications of his 
apparatus. In the first the sections of the bellows were thinner on 
one side than on the other; so that, when the air was partially ex- 
hausted, it would curl up in the form of a single section of a spiral 
spring. When in that form, it resisted an effort either to coil it 
tighter or to straighten it out, although it had none of that apparent 
elasticity when filled with air under the normal pressure. In the 
second, a large section was placed in the middle of the bellows, and 
smaller ones each side of it. When the air was partially exhausted, 
it was forcibly bent to form an arc of a circle, and a string attached 
to each end, thus forming of it a bow, from which an arrow was. 
shot. 

An interesting discussion ensued after the presentation of Profes- 
sor Bell’s paper. Professor Simon Newcomb thought that Profes- 
sor Bell’s experiments suggested that molecular attraction, common- 
ly called adhesion, may be due to an outward medium, but he did 
not think it advances them at all on their way to the discovery of 
this medium. He then defined the terms ‘ potential energy’ and 
‘conservation of energy,’ and explained what scientific men mean 
when they use them. 

Major J. W. Powell objected to the use of the phrase ‘ potential 
energy’ as unscientific. As ordinarily employed, it is understood 
to mean something that can do something, while really it is only 
a name for something that we know nothing about. The thing 
it applies to is nowhere, it does nothing, we know nothing about 
it. The term as usually employed is misleading. 

Professor Newcomb replied that there is nothing unknown or in- 
definite about the term ‘ potential energy,’ and repeated his former 
definition and explanation with several pertinent illustrations. 
Professor Abbe probably suggested the cause of the divergence of 
opinion between Professor Newcomb and Major Powell when he 
said that the confusion arose because physicists give a definite 
meaning to the term ‘ potential energy,’ which naturalists do not. 


Serpent-Mound. 


A series of photographic views projected upon a screen made the 
paper on ‘ Serpent-Mound and its Surroundings,’ by Professor F. 
W. Putnam of Harvard University, one of the most entertaining to 
the non-scientific attendants at the meeting of the National Acad- 
emy. This curious earthwork is in Adams County, O., on a bluff 
about one hundred feet high, which forms one of the banks of 
Brush Creek, about eighty miles from its mouth. The land upon 
which it stands, with that surrounding it, comprising about seventy 
acres, has been purchased by the Peabody Museum, and set aside 
asa park. A gravel road has been built from the turnpike to 
and into the grounds, a spring-house erected, and picnic-grounds 
laid out. Although Professor Putnam began an examination of the 
mound during visits to it several years ago, a systematic explora- 
tion was not undertaken until last year; and the paper presented 
to the academy was a report of progress of that exploration. 

Briefly described, the mound consists of an oval earthwork about 
four feet high and twenty feet across, enclosing a space eighty feet 
long and twenty feet wide. The length of the structure on the 
outside is one hundred and twenty feet, and its width sixty feet. 
There is a little mound of stones within the enclosed space. Near 
one end of this mound begins another of similar construction, 
but having the form of a serpent. The jaws are extended as 
though the snake was about to swallow the oval mound; the head 
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and neck are well defined; the body has three turns, and the tail 
a double coil. The entire length of the serpent is about 1,420 feet. 

Near these principal mounds are several minor ones, and to the 
south of the serpent a space which bears evidence of having been 
both the site of an Indian village and also a burial-ground. The 
whole tract was originally covered with timber and bushes, but it 
was subsequently cleared and cultivated. Professor Putnam has 
restored the grass, and has planted about the mound specimens of 
all the trees that grow in that section of Ohio, thus adding another 
attraction to the place. 

Several years ago Professor Putnam picked up a fragment of hu- 
man bone that had been turned out by the plough, and at the point 
where he found it he began to dig last summer. Very near the 
surface he discovered a human skeleton, a few portions of which 
only were missing. There was no doubt that this skeleton was 
modern, — that the burial had been made by the historic Indians, 
perhaps within the present century. A number of large stones 
which were originally set up upon their edges about the grave — 
one at the head, one at the foot, and several along the sides — had 
been thrown down by the plough, but had not been much removed 
from their original positions. 

This grave was on the edge of what seemed to be a mass of 
stones about eleven feet long and six feet wide; anda trench dug 
around the edge of this disclosed several other graves, some of them 
deeper than the first one discovered, and covered with stones. 

Want of space forbids a detaited description of the explorations 
of last summer. It is sufficient to say that Professor Putnam is 
convinced that most of the graves are those of interlopers; that is, 
not of the Indians who built the mound, but of a later race, who 
probably were ignorant of their predecessors, and did not know 
that they were living on an old burial-ground. But the skeletons of 
two of the supposed mound-builders were found. A section made 
through the centre of one of the mounds disclosed the bones of 
several ‘intruders,’ one of which had been disturbed by a wood- 
‘chuck ; but at a depth of six feet was found the skeleton of the man 
over whom the mound was raised as a monument. The bones 
were those of a large man, about six feet in height, and showed him 
to be a person of massive frame. The body lay upon its back, with 
the right arm extended at right angles, and the left arm at the side. 
The only object found near it was a mussel-shell that lay near the 
bones of the left leg. 

Beneath the skeleton was a layer of clay that had been placed 
there, and upon which a fire had been kept for a long time. Near 
the surface the clay had been burned almost as red as a brick, and 
it showed evidence of heat to a depth of several inches. On the 
top of the clay were the ashes from the fire, and perhaps others, 
several inches thick; and upon these the body had been laid, and 
the mound erected over it. 

In another instance, in the burial-place where the first skeleton 
was found, the body had been laid upon flat stones covered with a 
layer of ashes, not from a fire built upon the spot, but elsewhere, 
and which Professor Putnam suspects were produced from burn- 
ing corn. He has not examined them carefully enough to determine. 
There is no mound at this point. 

The explorations will be continued during the coming summer, 
and a further report was promised for the next meeting of the 
academy. 

A New Aerobioscope. 

A paper on ‘A New Method for the Biological Examination of 
Air, with a Description of an Aerobioscope,’ prepared by Professor 
W. T. Sedgwick of the Massachusetts Institute of Technology, de- 
‘scribing experiments and inventions made by himself and one of his 
students, Mr. G. R. Tucker, was one of the popular features of 
Wednesday’s session. Professor Sedgwick was introduced by Dr. 
J.S. Billings of the Army Medical Museum, who spoke briefly of the 
importance and difficulty, in cultivating bacteria from germs ob- 
tained from the air, of being certain that nothing was obtained 
except what is desired, and that what is wanted is secured. 

Professor Sedgwick gave a brief history of the discovery of the 
existence of germs in the air, and of the advancement of scientific 
knowledge on that subject to the present time. He spoke of the 
cultivation of germs, and described the different kinds of apparatus 
in use for obtaining these germs. He then showed how, bya series 


SCLEINGE: 


197 


of steps, he and Mr. Tucker have perfected an instrument for se- 
curing the germs, which he calls an ‘ aerobioscope,’ and which is 
superior to any of those devised by European biologists. Without 
attempting a full description of this apparatus, it is enough to say 
that it consists of a glass tube six inches long and two or two and 
one-half inches in diameter. It is open at one end, and continued 
at the other at a greatly reduced size, not more than one-eighth of 
an inch in diameter. The tube is sterilized by heating, and four or 
five inches of sterilized granulated sugar is placed in the small part 
of the tube. Professor Sedgwick said that it had been denied that 
sugar could be sterilized, but he had accomplished it, raising the 
temperature as high as 120° C. without converting the sugar into 
caramel. Sterilized nutrient gelatine is then introduced into the 
tube, and forms a film upon the inner surface. A portion of the 
air the germs of which it is desired to examine is then drawn slow- 
ly through the tube from the larger end. The germs are arrested 
by the sugar; sothat, when the ends of the tube are closed, they 
may be knocked down with the sugar into the larger part of the 
tube, and are developed on the gelatine. The sugar also becomes 
dissolved, and is a nutrient for the germs. 

Professor Sedgwick showed why sugar was a better medium for 
holding back the germs than sand, glass wool, or any of the other 
substances that have been used. He also described an apparatus 
he has invented for introducing the germ-laden air into the tubes 
and at the same time accurately measuring it, and also the method 
of preserving the sterility of the stoppers. He exhibited a number 
of tubes prepared for experiment, and others in which germs were 
growing in various stages of development. 


The Systematic Relation of Platypsyllus as determined 
by the Larva. 


Professor C. V. Riley, in his paper on the above subject, drew 
attention to the unique character of Platypsyllus castorzs, a para- 
site of the beaver, and gave an epitome of the literature on the sub- 
ject, showing how the insect had puzzled systematists, and had 
been placed by high authority among the Co/eoftera and the JZal- 
lophaga, and made the type even of a new order. He showed the 
value, as at once settling the question of its true position, of a 
knowledge of the adolescent stages. He had had, since November, 
1886, some fourteen specimens of the larva obtained from a beaver 
near West Point, Neb., and had recently been led to study his ma- 
terial at the instance of Dr. George H. Horn of Philadelphia, who, 
at the last monthly meeting of the Entomological Society of Wash- 
ington, announced the discovery of the larva by one of his corre- 
spondents the present spring, and who has a description of the 
larva in type. Professor Riley indicated the undoubted coleopte- 
rological characteristics of the insect in the imago state, laying 
stress on the large scutellum and five-jointed tarsi, which at once 
remove it from the JZad/ophaga, none of which possess these char- 
acters. Healso showed that the larva fully corroborates its coleop- 
terological position, while its general structure, and particularly the 
trophi and anal cerci and pseudopod, confirm its clavicorn affini- 
ties. He showed that the atrophied mandibles in the imago really 
existed as described by LeConte, and that even in the larva they 
were feeble, and of doubtful service in mastication. He mentioned 
as confirmatory of these conclusions the finding by one of his agents, 
Mr. A. Koebele, of ZeftznzZ/us (the coleopterological nature of 
which no one has doubted, and the nearest ally to Platypsy/lus), 
associated with the latter upon beaver-skins from Alaska ; also the 
parasitism of Leftzus upon mice. He paid a high compliment to 
the judgment and accuracy of the late Dr. LeConte, whose work on 
the imago deserves the highest praise, and whose conclusions were 
thus vindicated. “ Platypsyllus, therefore,” he concluded, “isa good 
coleopteron, and in all the characters in which it so strongly ap- 
proaches the WZadlophaga it offers merely an illustration of modifi- 
cation due to food-habit and environment. In this particular it is, 
however, of very great interest as one of the most striking illustra- 
tions we have of variation in similar lines through the influence of 
purely external or dynamical conditions, and where genetic con- 
nection and heredity play no part whatever. It is at the same time 
interesting because of its synthetic characteristics, being evidently 
an ancient type, from which we get a good idea of the connection 
in the past of some of the present well-defined orders of insects.” 
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The Orbits of Aerolites. 


Professor H. A. Newton, in discussing the orbits of aerolites, pre- 
sented the results of the observation and study of a great number 
of meteors. Without following his line of argument, which was a 
very able one, his principal conclusion may be given, which is that 
the aerolites are moving in direct and not in retrograde orbits ; 
that is, they move in the same general direction as the earth, and 
not in an opposite direction. The fact that the earth does not 
meet as many as it overtakes is one of his reasons for this conclu- 
sion. At the same time he admitted that there may be two rea- 
sons why fewer meteors met by the earth should be observed, be- 
sides their actual comparative number: first, they may move with 
such velocity that few reach the earth; and, second, they may fall 
when men are asleep or not abroad, that is, in the morning hours. 
The first of these points he did not discuss; but of the second he 
said, that of ninety-four observed aerolites that reached the earth, 
and whose zenith is known only at the instant they fall, more ap- 
peared in the afternoon than in the forenoon, seven-eighths of them 
in the daylight. Of the meteorites which we have in our cabinets, 
he said, and which have been seen to fall, by far the greater part 
have come from stones that were following the earth, and not 
moving in the opposite direction. 


Spectrum Photography and the Spectrum of Carbon. 


Professor H. A. Rowland of Johns Hopkins University presented 
two brief but very important papers on the spectrum. With new 
and greatly improved instruments invented and constructed at the 
university, he has succeeded in making a much more perfect map 
of the solar spectrum than his former one. The definition of the 
lines is far better than before, and in some cases single lines have 
been divided up. He also projected upon a screen, pictures of a 
number of the groups of lines in the spectrum of carbon, and an- 
nounced his discovery of the wider distribution of carbon in the sun 
than has previously been demonstrated. 


Vertebrate Fauna of the Puerco Series. 


In his paper on the above subject, Professor E. D. Cope gave the 
position of this formation as below the lowest eocene beds, and 
above the upper cretaceous, and so of doubtful reference to one or 
the other of these great systems. The beds of Puerco occur in 
New Mexico; and Professor Cope said that he had described one 
hundred and six species from them, of which twelve are reptiles, one 
a bird, and ninety-three are mammalia. Besides a species of snap- 
ping-tortoise (Chelydra crassa, Cope), the reptiles presented noth- 
ing remarkable excepting three species of aquatic saurians of the 
genus Champsosaurus, Cope, which have their nearest relations in 
the period next older (Laramie). The greatest interest attaches to 
the mammalia. The species all belong to extinct families and sub- 
orders, except four possible lemurs; and the predominant orders 
of the first immediately following in time are absent. Eleven of 
the species are probably monotromes, or of the same order as the 
Australian duck-bill; forty-nine are flesh-eaters ; and twenty-six are 
hoofed types. All the forms show themselves to be the ancestors 
of the later and modern mammals by indubitable characters of their 
structure. 


AN ETHNOGRAPHICAL COLLECTION FROM ALASKA. 


THE American Museum of Natural History in New York has 
received a magnificent ethnographical collection from Alaska, col- 
lected by Lieutenant Emmon, which forms a valuable supplement 
to the Powell collection from British Columbia, in the same mu- 
seum. While the latter includes principally specimens of Haida 
and Tsimpshian origin, the new accession has been collected among 
the Tlingit, in whose territory Lieutenant Emmon spent more than 
five years. The new collection is now on exhibition in the museum, 
occupying about a fourth of the ethnological hall. 

It is arranged in several groups, the first comprising a collection 
of fishing implements and weapons. The implements resemble in 
style those of the Haida and other tribes of the North-west coast. 
Of particular interest is a throwing-stick from Sitka, carved in the 
style peculiar to the Tlingit and Haida. The implement itself, 
however, is undoubtedly an imitation of the Eskimo throwing-board. 
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The next group comprises a collection of weapons and armatures. 
We find among these, jackets made of heavy elk and sea-lion skins, 
which were impenetrable to the stone and copper weapons of an- 
cient times. The Russian buttons on one of these show that it 
was used comparatively recently. Besides these, there is a series of 
remarkable armatures made of round sticks tied firmly together, and 
of thin pieces of wood arranged in a similar way. While the body 
was thus protected, heavy masks and hats, carved so as to present 
the crest of the warrior, fairly covered the head. They consisted 
of two or three parts made of heavy wood; and we can easily im- 
agine how fierce a Tlingit warrior, incased in this armature, must 
have looked. The stone battle-axes, of which the collection con- 
tains quite a number, could hardly hurt men protected by this hat 
and coat. 

In the same case in which these armatures are on exhibition, we 
see a collection of whistles used in dances. These do not properly 
belong to the Tlingit, who do not use whistles at their festivals, but 
are imported from the Queen Charlotte Islands, the country of the 
Haida, who have a great variety of these instruments. There is 
one flageolet in the collection, and several others are known which 
were collected among the Haida; but it is doubtful whether they 
are an original invention of these tribes, or an imitation of Euro- 
pean instruments. It is very remarkable that the Tlingit should 
hardly use any whistles during their dances, while all tribes of 
British Columbia use them to a great extent. This is one of the 
few facts that are known, tending to prove that the culture of 
North-west America has been derived from various sources. It is 
to be regretted that the Powell collection does not contain whistles 
from the Kwakiutl, which would serve as a valuable object of com- 
parison with those of the Haida, of which the museum possesses a 
great number. ; 

Lieutenant Emmon has collected very valuable implements made 
of mountain-goat horn; but, what is more interesting, he shows us 
how these beautiful spoons and ladles are manufactured. The ele- 
gant curvature of the handleis produced by means of a strong piece of 
wood with two oblique perforations, a larger and a smaller one. 
The lower portion of the horn is pushed through the wider perfora- 
tion, and the point turned back so that it can be pushed into the 
smaller hole. Thus it gets the curved shape required for the han- 
dle. The spoon itself is pressed between two pieces of wood, sim- 
ilar to a lemon-squeezer. By the side of the mountain-goat horn 
implements we observe beautifully carved paint-brushes, paint-pots 
made of stone, paints, baskets, and other household goods. 

The most interesting part of the collection, however, is the large 
number of masks and dancing-implements, the greater part of 
which have been taken from graves. There are also very valuable 
and interesting rattles. It is remarkable that the collection con- 
tains only a few rattles in the shape of ravens, and these not elab- 
orately carved, while the Powell collection contains many beautiful 
specimens of this class. This fact shows that they were probably 
not originally a Tlingit, but a Haida or Tsimpshian design. Be- 
sides this, Lieutenant Emmon states that they are only used in 
dances and festivals that have no religious character. In all sha- 
manistic ceremonies other styles of rattles are used. Among the 
Tsimpshian, on the other hand, the raven rattle is the exclusive 
property of the Raven gens. Among the rattles of the Tlingit we 
observe many a beautiful carving, and it is worthy of remark that 
most of them represent certain myths or mythical beings. We ob- 
serve the fabulous grandmother of men, of whom the Haida also. 
tell, the Yék (the genii of man), and the shaman tearing out the 
tongues of various animals in order to obtain the power of witch- 
craft. 

Above these rattles, neck-rings made of red-cedar bark are ex- 
hibited. It appears, from astudy of the Emmon and Powell collec- 
tions, that these rings are not by any means so extensively used by 
the Haida and Tlingit as by the Kwakiutl, among whom they are 
closely connected with.their religious ceremonies and dances. In- 
deed, it seems almost impossible to properly classify the neck-rings 
of the Haida and Tlingit, which seem to be used almost exclu- 
sively as ornaments. Among the Kwakiutl, the spirits of the dead, 
the cannibal, and other mythical figures, are each represented by a 
peculiar kind of ring, which is highly prized by its owner. When 
these rings are worn, the faces of the dancers are painted in a cer- 


APRIL 27, 1888. | 


tain way, peculiar to each mythical figure, which may be suggestive 
of the origin of the use of masks on the coast. We notice a much 
decayed ring in Emmon’s collection, carefully woven by folding nar- 
row strips of cedar-bark. The Tlingit were unable to give any in- 
formation as to the use of this ring. It is in use among a certain 
gens of the Kwakiutl (Qanikila) near the north point of Vancouver 
Island. The ring is set with haliotis-shells, and adorned with 
ermine-skins, the ends being rolled up in helix-like figures. A 
head-ring made in a similar way belongs to the dress of the dancer. 
It is exclusively worn by the daughter of the chief of the gens 
Qanikila, and is highly valued. An enormous quantity of bark is 
required for its manufacture. Its occurrence in a Tlingit grave 
shows the extent of the trade all along the coast, even before the 
advent of the whites. 

In the same case a great number of crowns used by dancers is 
exhibited. They are made of mountain-goat horns, of wood carved 
so as to imitate the shape of the horns, or of copper. They are 
also used by the neighboring tribes. Among the head-ornaments 
we observe a great number of strips made of bear-skin with two 
ears. The same kind of ornament is found in the Powell collection, 
collected among the Tsimpshian, who trim it with human hair dyed 
red and white. Of course, there are painted leather aprons, and 
beautiful blankets woven of mountain-goat wool, in great variety. 

The most important part of the collection are the masks, of which 
a great number are exhibited. They are especially valuable, as 
Lieutenant Emmon took great pains to ascertain the meaning of 
the masks, which thus become a rich source of information for the 
student of ethnology. A comparison of these masks with others 
collected on Vancouver Island and in Dean Inlet shows that the 
style of North-west American art, although uniform in general 
outlines, has its specific character in various localities. The imita- 
tion of animal forms is much closer here than in the southern re- 
gions, where the forms are more conventional, certain attributes of 
the animal alone being added to human figures. Another and a 
very interesting peculiarity of these masks are the figures of ani- 
mals attached to the faces. The Eskimo tribes of southern Alaska 
carve their masks in the same fashion, numerous attachments be- 
longing to each. This is another proof of the influence of Indian 
art upon that of the Eskimo. The figures attached to the faces 
refer, as a rule, to certain myths ; and the same is true of the Eski- 
mo masks and their characteristic wings and figures. 

A few of the masks in the Emmon collection, although used by 
the Tlingit, are evidently of foreign origin. There is, for instance, 
a mask of the human-headed crane, one of the principal masks of 
the Tsimpshian; and another one with two faces, the outer being 
cut in the middle and opening on hinges. Such masks are also 
peculiar to southern tribes. 

A considerable number of masks show deep hollow eyes and 
sunken cheeks. They represent the heads of dead men. Among 
the other a certain class with thick lips and beards, and eyebrows 
made of otter-skin, are of interest. They represent the fabulous 
Kushtaka, the otter people, of which many tales and traditions are 
told. Another remarkable mask is that of the mosquito. This is 
of special interest, as the mosquito is among the southern tribes the 
genius of the cannibal, and as cannibalistic ceremonies are not 
known to be practised by the Tlingit. It may therefore be assumed 
that the myth referring to the mosquito is found in a somewhat 
altered form among the Tlingit. \ 

A great number of small idols, the Yék, or genii of the shamans, 
forms another group of the collection. They are used in incanta- 
tions. There is also a very remarkable pillow, —a curved piece of 
wood, nicely carved, which is placed under the shaman’s neck 
while he lies in a trance, and helps him to confer with the spirits. 

We will only mention the numerous charms, bone and stone or- 
naments, beautiful jades, slate, and other stone implements, many 
of which are beautifully finished: This remarkable collection is 
one of the most complete, systematic, and consequently valuable, 
brought from the North-west coast to the museums of our country, 
It is to be hoped, that, after the new wing of the museum shall have 
been completed, the Powell collection, which is at present stowed 
away, will be exhibited for comparison. Both collections may serve 
as a foundation for studies on the ethnology of southern Alaska and 
northern British Columb a, F. B. 
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MENTAL SCIENCE. 


The Mental Powers of Insects. 


ALONG with the introduction of scientific methods into psychol- 
ogy there was ushered in the comparative study of psychic phenom- 
ena. The interest was no longer exclusively concentrated upon 
human intellect, but the study of the minds of anifmals was shown 
able to contribute results of great value for many of the most im- 
portant generalizations of a scientific psychology. Moreover, it 
has become recognized that we must not read into the actions of 
animals motives and conceptions suggested by our own conduct 
under analogous conditions, but must interpret the results objec- 
tively, and decide from the results whether our notions of the 
plan of animal behavior is valid or not, and to what extent. 
Among the problems included in such a scheme, the power of the 
senses is of fundamental importance; for these are the avenues 
of connection between the organism and the environment. The 
difficulty here is to devise tests that will yield a definite result. 
In ourselves we can always have recourse to the analysis of con- 
sciousness. Some recent attempts to shed further light on the 
senses of insects will indicate the scope and difficulties of the 
problem. 

Forel, a Swiss naturalist and worthy follower of Huber, has 
added to his studies of ants by testing their sensory powers (/e- 
cuedl zoolog. suzsse, iv. No. 2, 1887; also Centralblatt Suir Physio- 
logze, No. 23). Among his observations are some tests of the 
sensibility to ultra-violet rays. Do ants see these rays, or do they 
feel them (presumably as heat-sensations) through the skin? He 
blinded some ants by coating their eyes with a varnish, and found 
the behavior of such ants to be hardly distinguishable from that 
of normal ones. They probably retained some light-sensibility, for 
they preferred to remain in the bright parts of the nest. These 
ants are now put into a box with a glass top. On this top is placed 
a piece of ‘cobalt-glass,’ that transmits the ultra-violet rays of the 
spectrum, and rext to it a frame with a glass bottom containing a 
solution of esculine that absorbs the ultra-violet rays. In addition, 
there is a dish of water over one portion of the top to weaken the 
heat-rays, and over another portion a sheet of cardboard to give 
shade. The position of these objects is varied, and from the con- 
gregation of ants under one or other of them he draws the follow- 
ing conclusions: (1) the ants see light, and especially ultra-violet, 
as Lubbock had shown; (2) they perceive it chiefly with their eves, 
for when the eyes are varnished they are indifferent to the ultra- 
violet, and re-act only to a bright sunlight ; (3) the dermal sensa- 
tions are not as important as had been believed. 

Another interesting point concerns the power of ants to recog- 
nize one another after long separation. In one species (Cuwszpomo- 
tus lignzperdus) the return of a number of its fellows to a nest 
after forty-one days’ absence was followed by a fierce struggle, in 
which several of the new arrivals perished. After a few days, 
however, there was peace between them. It is to be noted that 
the blinded ants also took part in the attack. A second party was 
returned after eight days, and at once recognized and received as 
friends. But this is variable in the different species ; cases being 
on record in which recognition took place after a year’s absence, 
and again where the ants in the pupa stage, removed for only four 
days, were attacked. 

The use of the antennz Forel believes to be mainly as organs of 
smell. If the antennz be cut off or coated with paraffine, the ants 
are incapable of pursuing their ordinary routine of life; while 
wasps, whose heads, including the eyes and pharynx, were re- 
moved, but with the antenne intact, sought and found honey, and 
even tried, though in vain, to eat it. In insects using their eyes in 
the main, the antennz are rudimentary, and such insects are inac- 
tive at night. Ants, too, have a sense of taste, preferring some 
substances to others, but are not able to distinguish poisonous sub- 
stances. The effect of poisons varies in different insects. Arsenic 
kills gnats, while hundreds of AZyrmzca scabrznodzs eat it without 
ill results. Strychnine does not produce cramps in ants, and they 
die of it slowly, while slight doses of morphine bring on severe 
convulsions. The sense of hearing, excluding the sense of jar, is 
very rudimentary, if it exists at all; while touch is highly developed, 
ants re-acting to the slightest contact. The same is true of their 
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temperature-sense, as the changing of the position of the larva at 
different times of day indicates. Insects must be very insensitive 
to pain, or a spider would hardly eat up its own leg just after it had 
been cut off, as Forel observed. Ants are thus well supplied with 
senses, and, though their actions are largely instinctive, some con- 
trol over the co-ordination of these instincts undoubtedly exists. 

Another worker in the same field, Dr. H. C. McCook (Proceed- 
ings of the Philadelphia Academy of Sctences, part iti. 1887), con- 
tributes a note on the sense of direction in ants. The species is 
the Formzca rufa of Great Britain, and the observation was made 
in Scotland. These ants build mounds as much as three feet high 
and from six to seven feet in diameter at the base. From such a 
mound, roads are seen to radiate. These roads are stained dark, 
probably by the-action of the formic acid which the ants secrete; 
and the leaves and grass over which the road passes are worn 
smooth by the constant action of innumerable legs. From one such 
mound three roads radiated, and were traced to their termini, — 
three oak-trees, on the branches of which were Ap/zdes, the ‘ milk- 
cows’ of the ants. The directness of these roads was remarkable. 
The first was twenty-one paces (about sixty-five feet) long, and 
was almost perfectly straight from the nest to the tree. The sec- 
ond was twenty-three paces (seventy feet) long, and varied less 
than three inches from a straight line if measured from the nest toa 
point within two feet of the tree, where an originally straight path 
had been abandoned for a détour. The third road was thirty-four 
paces long; for six paces it ran straight, then encountered an old 
stump that caused a deflection, but then went directly to the tree, 
across a foot-path, and, as it was, the deviation was not more than 
three feet from a straight line. The straightness of these roads 
cannot be attributed to chance; and the fact that ants can see only 
a little way off (and especially in this mass of bracken and other 
plants) opens up a real problem as to the nature of a sense of 
direction in ants. Dr. McCook adds the mention of the remarkable 
feat of a Texas ant making an almost perfectly straight path 669 
feet long, 448 feet of which ran under ground at an-average depth 
of 18 inches. 


THE FUNCTION OF THE CEREBRUM IN THE Doc.— In his 
last contribution to the physiology of the brain, the eminent physi- 
ologist at Strassburg, Professor Goltz (Pfliiger’s Archiv, 1888), 
gives an account of a dog from which one entire cerebral hemi- 
sphere had been removed. Here there was not, as some physiolo- 
gists would expect, a paralysis and an anesthesia on the side op- 
posite the injured organ; but the action of the dog was quite 
normal, only that he preferred the side controlled by the intact 
hemisphere. This goes to show that in the dog one hemisphere 
can to a large extent perform the functions for the entire body. 
As a converse proof, if symmetrical regions are removed from both 
halves of the brain, the result is a much more serious one. An 
animal lacking both its frontal lobes had its intelligence much 
diminished, was restless, constantly moving, could not feed itself, 
could not hold a bone, and was a decidedly abnormal dog. A dog 
with both its occipital lobes gone shows marked sensory defects, 
but behaves much more normally than the former dog, thus indi- 
cating that the part removed is of vital importance. 


A SUGGESTION FOR THE ‘ TELEPATHIC’ THEORY. — Professor 
Josiah Royce has an apt word to say in regard to the cases of 
coincidence of a critical experience with a strong impression of 
danger on the part of a distant friend, which some regard as evi- 
dence of ‘telepathy’ (dZzzd, April, 1888). He offers as a solution 
of the many cases in which the evidence rests entirely on the word 
of a reliable witness, that the memory is the subject of a hitherto 
undescribed hallucination: it is an “instantaneous hallucination of 
memory, consisting in the fancy, at the very moment of some excit- 
ing experience, that one has expected it before its coming.’ As A 
learns of the death of B, it suddenly and vividly occurs to him that 
fe expected B’s death, and had a distinct presentiment of it. The 
belief might come with irresistible force, and acquire strength by 
reflection. One such hallucination of memory is well known: the 
feeling that an experience has been here before. Here we easily 
vecognize the illusion, because we know that we do not live our 
lives twice; but in the other case no such corrective is at hand. 
if such illusions occur, marked instances of them should be found 
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among the insane. Two cases are cited, the one of a young girl 
whose lover (so she says whenever any thing happens) predicted 
every thing to her, — her removal to another asylum, a change of 
physicians, and so on. The other case is that of a young man who 
believes that all the events of asylum-life have been told to himina 
previous conversation. The news of the day is similarly antici- 
pated. An interesting point in this case is, that the patient tells 
that when these (imaginary) conversations occur he pays little at- 
tention to them, but when the real occurrence takes place he vividly 
remembers the former conversation. His memory for real events 
remains quite good. Now that attention has been called to the 
possibility of such illusions, normal instances of them should be 
forthcoming. 


ELECTRICAL SCIENCE. 


Cost of Electrical Distribution by Transformers and Secondary 
Batteries. 


THE attention of electricians, both in this country and in Eng- 
land, has been lately called to the relative values of continuous- 
current and alternating-current distribution. In the discussion be- 
fore the English Society of Telegraph Engineers and Electricians, 
the majority of the speakers seemed to incline toward the alternat- 
ing system, apparently relying to some extent on rose-colored re- 
ports of the successful working of plants on’ this side of the water. 
There were several members, however, who spoke strongly in favor 
of the continuous-current system; and one of them, Mr. Crompton, 
has published figures of the comparative cost of installing ten 
thousand 16-candle power lamps, burning simultaneously, using in 
the first case the continuous-current system with storage-batteries ; 
in the second, alternating-current transformers. 
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These estimates may be taken for what they are worth: they 
probably give an approximate idea of the cost of different items. 
The storage system of Mr. Crompton, however, is not a complete 
storage system, such as will be used if secondary batteries become 
much more economical than at present. The cells are not located 
at some distance from the station, and charged by currents of high 
electro-motive force: they are placed zz the station, and are only 
charged for a portion of the twenty-four hours, the plant remaining 
idle during the remainder of the day. For short distances, such as 
Mr. Crompton contemplates, this is possibly the best arrangement. 
It would have been interesting if the running expenses of the two 
systems had been compared, but the necessary data are hardly, at 
the present time, available. : 


ADVANTAGES OF ELECTRICITY FOR RAILROAD-WORK. — The 
rapid advances of the application of electricity to street-car trac- 
tion brings up the question whether we cannot in the near future 
look to the displacement of the steam-locomotive by the electric 
motor. The conditions of street-car and railroad work are differ- 
ent: in the first, electricity is called upon to displace horses, an 
extremely costly motive power; in the second, it must displace 
steam. That it can economically replace horses has been shown 
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by a number of electric tramways at present in operation. The 
only question is, will considerations of safety and esthetics allow 
the current to be economically conveyed to thecars? For instance : 
in the Sprague Electric Railway in Richmond, using an overhead 
conductor, it is costing for power about $1.70 per day per car, the 
cars averaging over eighty miles. This is for only twenty cars. 
When the full complement is running, the cost will be reduced, 
probably to about $1.50 per car per day. This cost is to be com- 
pared with the $5 or $6 that must be allowed per car per day for 
horses, at an average of, say, 60 miles per car per day. If the 
overhead system could be used, then, in all of our cities, there 
would be no doubt as to the results as far as street-car traction 
‘goes. When it comes to ordinary railroad-work, the state of af- 
fairs is very different. The question is, shall we substitute for 
steam, used directly, a power which is in the first place derived 
from steam, and which suffers the losses due to at least two trans- 
formations before it is utilized in driving thetrain? As far as mere 
economy of power-production goes, the question is easily answered : 
the efficiency of a stationary steam-plant is greater than that of a 
locomotive-engine; and the cost of a horse-power delivered to the 
-driving-axles of the train by the electric motor would not be more 
for coal, attendance, and depreciation, than the same power from 
the locomotive, even after allowing for all the losses in the differ- 
ent transformations. The advantages of the electric motor are 
these: the driving-machinery is the simplest that it is possible to 
‘conceive of; the armature of the motor would be fitted directly on 
the car-axle, while the field-magnets would rest on the truck. Each 
axle would have its motor, and in a train every second or third car 
would be a motor-car. One advantage of this has been pointed 
out, first, probably, by Prof. George Forbes. Taking a six-car 
train, we would have the traction, not of four wheels, but of six- 
teen, supposing two motor-cars. This will enable us to make any 
speed that safety will allow, to start quickly, and ‘to take at high 
speeds, grades that at present are inadmissible. In fact, we can 
dispense with a great deal of the grading that makes the construc- 
tion of railroad-lines so costly. Again: on the down grades we 
‘can make our motors into dynamos feeding current into the line, 
—a plan due, I think, to Mr. Sprague, — instead of wasting energy 
by braking the wheels; and we can in the same way brake the 
‘cars when stopping. The advantages, then, are great simplicity, 
increased traction, allowing an increase of speed and a decrease in 
the cost of constructing the road, recovery of energy on down 
grades and in stopping. As compared with city electric tramways, 
such as are now in use, railroads would have the advantages of 
simplicity, in not requiring any gearing between the motor and car- 
axle, and in allowing any economical means of conducting the 
‘current to the car, and the employment of high electro-motive 
forces. There is one great disadvantage, however, that the future 
may remove, but which at present is serious. A station supplying 
-any portion of the line will have to have a capacity equal to the 
maximum work that will be required of it at any time, while the 
mean work might be very much less than this. As the maximum 
may differ from the average work five or six times, we would have 
‘to equip stations of five or six times the present capacity of the 
locomotives, at a cost that would throw the balance in favor of the 
present system, unless there happened to be very considerable 
sources of natural power along the line. The remedy for this —a 
remedy which cannot be at present applied —is in equipping the 
stations with storage-batteries ; charging them when the required 
power is below the average, drawing from them when it is above. 
We may say, then, that, with long-distance direct lighting and 
electric tramways, electric railways wait the development of a more 
perfect storage-battery to be successful. 

ELECTRIC PHENOMENA PROVOKED BY RADIATION. — Very 
lately considerable attention has been attracted to the effect of light 
on the phenomena of electrical discharge, the light generally in- 
-creasing the effects, allowing discharge where it would not other- 
wise occur. In the Phzlosophical Magazine for April, Professor 
Righi gives a preliminary account of some interesting experiments 
he is trying in the same field. Two metals, one in the form of a 

--disk, the other a net, are placed opposite one another. One of the 
metals, A, is connected with one pair of quadrants of an electrom- 
-eter; the other metal is connected with the other pair and the 
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earth ; and the needle is charged. If A is illuminated, a deflection 
is obtained which reaches a maximum in a time which is shorter 
the nearer the irradiating source and the larger the surface of the 
metals. The sun’s light does not produce this effect in a marked 
way: the magnesium light is more active; the voltaic arc gives the 
best results. It is probable that the ultra-violet rays are the most 
active. Four of these ‘photo-electrical cells’ are connected in 
series, and give the same results as ordinary cells in series on open 
circuit. 


HEALTH MATTERS. 
Portagiousness of Consumption. 

EN a recent paper presented to the Medical Press Association of 
St. Louis, Dr. William Porter discusses the ‘ portagiousness of 
phthisis.. He prefers the word ‘portagious,’ because it conveys 
a more exact idea of the manner of transmission of phthisis than 
either ‘contagious’ or ‘infectious.’ In his paper the term ‘ phthisis’ 
is used to denote that class of disease to which belongs the large 
majority of cases of slowly progressive pulmonary inflammations ; 
ie., chronic tubercular phthisis. 

Dr. Porter propounds the following question : ‘ Have we reason- 
able evidence that the products of, or emanations from, a phthisical 
subject may be carried to, received by, and cause like disease in, 
one previously free from phthisis ?’ The answer to this question he 
thinks must be answered in the affirmative, and quotes the follow- 
ing experiments as sustaining this view. In experiments made by 
Tappeiner in 1883, tuberculous sputa being inhaled by eighteen 
healthy animals, tubercles in both lungs, and pleura, were after- 
wards found in seventeen. That record of Koch’s work found in 
the second volume of the ‘Imperial Health Reports,’ shows, that, 
after the inhalation of material from phthisical cavities, the rabbits 
and guinea-pigs under observation had, within twenty-eight days, 
tubercles throughout the lungs of all, and in the liver and spleen 
of some. The carefully conducted investigations of Cadeac and 
Mullet, recently published, show, that while no positive result was 
obtained from compelling rabbits and guinea-pigs to inspire air ex- 
haled by phthisical patients, yet when air was used collected from 
near the beds of hospital inmates, the air presumably carrying par- 
ticles of sputa, two out of twelve guinea-pigs acquired tubercle. 

The writer refers to some experiments which he made, to deter- 
mine this point. ‘‘ Three healthy guinea-pigs were selected. One 
was inoculated with phthisical sputa, and placed in a small box 
with one of the others. The third was confined in a box in an ad- 
joining room. They were cared for alike, and had similar food. 
In four weeks the first one died, and the examination showed tuber- 
cle in the lungs, and a large cheesy gland near the point of inocu- 
lation. Three weeks after, the second animal sickened and was 
killed. I found small granulations scattered through both lungs, 
at some points aggregated ; and in the right lung were two nodules, 
having a soft cheesy centre. The third guinea-pig, examined three 
months later, had no evidence of tubercle or other disease.” 

The only experiment upon a human subject was made by Drs. 
Demet, Pararky, and Zallories, of Syra, in Greece, who inoculated, 
with sputa from a phthisical patient, a man whose history afforded 
no suspicion of tubercle, and whose lungs were healthy, but who 
had gangrene due to femoral embolism, and who would not permit 
amputation. In three weeks, auscultation revealed evidences of 
disease at the right apex. Thirty-eight days after the inoculation, 
the man died from gangrene, when it was found that the upper 
right lobe had seventeen small tubercles and two granulations in 
the apex of the left lung. 

In an inquiry into the transmissibility of phthisis, made by the 
Collective Investigation Committee in London, two hundred and 
sixty-one answers were received from physicians in family practice, 
affirming the proposition that phthisis may be communicated from 
the sick to the well; and evidence was given in proof of the state- 
ment. One hundred and ninety-two observers recorded cases 
where both husband and wife became phthisical, in one hundred 
and thirty cases there being no phthisis in the family of the one to 
whom the disease was thought to have been transmitted. 

Some of these cases were very interesting. Dr. Spriggs of Great 
Bedford instanced the case of Miss R., aged 48, a dressmaker, who, 
living in rather a lonely cottage at C., Bedfordshire, had three ap- 
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prentices, young girls from seventeen to nineteen years of age, not 
related, from three adjoining villages, who took it in turn to remain 
in the house and sleep with her, each one week at a time. During 
their apprenticeship, Miss R. was taken with phthisis, of which she 
died. In less than two years afterwards, all three apprentices died 
of phthisis, although in the family-history of each no trace of 
phthisis existed ; and the parents, brothers, and sisters of two are 
alive and well at this time. 

Another interesting case was related by Mr. G. F. Blake of 
Mosely, Birmingham, in which a perfectly healthy child, with a 
family-history free from all trace of tubercle, was reported as be- 
coming infected by a phthisical nurse, and having died with profuse 
hemoptysis, after the disease had run a rapid course. 

Dr. Porter gives the following facts which have come under his 
own observation. He says, “‘In more than three hundred cases of 
phthisis, I have kept a record of the family-history, and find that 
fifty-one per cent of this number were of families in which some 
other case had occurred. The inquiry extended no farther than to 
first-cousins. Heretofore this would be accepted as evidence in 
favor of the heredity of phthisis, but I now believe that in many of 
these cases the disease was acquired by the carrying of the products 
of disease to a subject whose physical condition favored its recep- 
tion and development. I recall the case of Mrs. L., in whose fam- 
ily was notrace of phthisis. Before her marriage, and for several 
years after, she was the ideal of a healthy woman. Two children 
were born. Her husband, a well-known city official, had phthisis. 
Her attendance upon him was constant, and for some months be- 
fore his death she and the younger child were with him night and 
day. When called to attend him, I found that he had been substi- 
tuting for the ordinary cuspidore a newspaper spread upon the 
floor at his bedside, and this would be loaded with sputa each 
morning. The case was rapid. The husband died, and within 
eighteen months Mrs. L. and the younger child also died from 
phthisis ; while the elder daughter, who was comparatively little in 
the sick-room, still lives, and is well and strong. I have the notes 
of other instances almost as instructive, but this will suffice.” 

The author thinks that the disease may be conveyed in two prin- 
cipal ways, — first, by air carrying particles of disease into the respi- 
ratory tract; second, by food from infected sources, through the 
alimentary tract. In reference to these propositions, he says, ‘‘ The 
first of these propositions is, I think, proven. Not only are the 
experiments and records here given powerful affirmations, but there 
is in the profession a steadily increasing belief in its truth which 
would require much more negative testimony than has yet been 
offered. I would not be misunderstood. I do not think that as 
yet we can sustain the statement that phthisis is contagious, — ac- 
quired by mere contact ; or infectious, if the term be limited to im- 
ply a hidden subtile miasm communicating the disease : but I do 
hold that particles of matter from the site of disease in a phthisical 
patient may be carried, planted in suitable soil, and incite phthisis. 
I cannot think that all are liable to so acquire the disease. I would 
go further, and say that probably only those may so contract phthisis 
who have lowered their vitality through previous sickness or long 
watching in the sick-room, or those who have local congestion or 
inflammation in the respiratory tract. The fixation of a minute par- 
ticle of dried sputum from a phthisical cavity, upon a point of irri- 
tation in the respiratory tract of a non-phthisical patient, may con- 
stitute an effective inoculation.” 

In reference to the second proposition, that phthisis may be 
caused by eating the flesh of tuberculous animals, or drinking 
the milk of tuberculous cows, he thinks this is to be received with 
the same limitations as the first; i.e., that there are conditions 
which favor the development already existing in the individual. He 
offers the following suggestions for the prevention of the extension 
of the disease: there should be frequent change of the atmos- 
phere in the sick-room, complete disinfection of all clothing or ves- 
sels holding expectorated material; and the close confinement of 
any relative of, or attendant upon, a phthisical patient should be 
forbidden. He believes the day is at hand when the physician will 
recognize that it is as much his duty to examine the food that his 
patient eats, or the milk that is ordered for the sick child, as it is 
his province to see that the drugs he prescribes are pure and well 
compounded. 
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BOOK - REVIEWS. 


The Nervous System and the Mind. By CHARLES MERCIER, 
M.B. London and New York, Macmillan. 8°. 


THE announcement of the publication of this work raised great 
expectations, not alone because, in the interesting development 
through which the problem of the relations of body and mind is 
now passing, every promising contribution is certain to arouse great 
interest, but especially because any systematic treatise written some- 
what from the psychological point of view is a great desideratum. 
The contents of such a work would be suggested by its function, 
which should be to serve as a propzdeutic for the study of psychol- 
ogy, as well as to make clear to the general reader the position of 
modern science on this all-important question. Dr. Mercier’s book 
does not fill this gap, nor was it intended to doso. His object is a 
simpler and a narrower one. Realizing the aversion of students of 
insanity to studies of the normal manifestations of mind, he is de- 
sirous of preparing for their special use a work that shall show how 
unscientific it is to attempt to restore a disordered mind to its nor- 
mal functioning, without a precise and systematic knowledge of 
what those normal functions are. The object is certainly a most 
worthy one, and the more so because Dr. Mercier makes no secret 
of advocating the study of the philosophical aspects of mind on the 
part of medical students ; not that he has any intentions of deluging 
them with metaphysics, but simply to impress them with the inti- 
mate relation of the problems with one aspect of which their 
specialty is concerned to the broad culture problems of humanity. 

When we pass from the design to the execution, the work begins 
to be a disappointment. To enable the prospective reader of the 
work to judge of the validity of this verdict, a brief sketch of the 
contents of the book may be of service. The work contains three 
parts ; the first treating of the physical and physiological functions. 
of the nervous system, the second of its psychological functions, 
and the third of mind. Before starting upon the consideration of 
nervous function, we are gravely warned to bear well in mind the 
supreme and absolute distinction between mental and physicab 
phenomena.: the two are utterly heterogeneous, disparate, incom- 
mensurable ; and all that we know is the parallelism that exists 
between them. With this distinction and this concomitance well 
impressed, the author is sanguine enough to believe that “the 
student will enter onthe study of psychology with half his difficul- 
ties already surmounted.” Under the head of the physical func- 
tions of nervous tissue, the cells and fibres are represented as mole- 
cules acted upon by a force, and the attempt is made, by the aid of 
more or less ingenious analogies, to demonstrate the possibility of 
the pervous system as we know it acting as the special agent of 
psychological functions. The most interesting and valuable por- 
tion of the book is undoubtedly that on the physiological functions 
of the nervous system; and much of this value is derived from the 
incorporation of Dr. Hughlings-Jackson’s views on the interpreta— 
tion of movements in terms of nervous discharges. The important 
distinction between ‘central’ and ‘peripheral’ movements is ad- 
mirably described. On entering the psychological portion of the 
work, we feel at once the atmosphere that surrounds disciples of Mr. 
Herbert Spencer. As long as the general line of thought due 
to Mr. Spencer is applied to the evolution of conduct, or the ever- 
improving and more and more elaborate adaptation of organism to- 
environment, the result is in more than one sense successful ; but 
in the chapters on ‘ The Constitution of Mind,’ on ‘ Thought,’ on 
‘Feeling,’ and in the three chapters on ‘ Classification of the Feel- 
ings,’ the interest becomes a very formal and theoretical one, and 
amounts to little more than a digest of Spencer somewhat modified 
and elaborated. It will thus be seen that Dr. Mercier presumes a 
knowledge of the anatomy and physiology of the nervous system 
on the part of his readers, and wants to interest them in one par- 
ticular aspect of their interpretation. This certainly does not ap- 
peal to the student of insanity. Not only does Dr. Mercier neglect 
to consider how very much of what he regards as most important 
is liable to be entirely modified by future research; but there is a 
vast and ever-increasing material from which it is being attempted. 
by strictly scientific methods to build up a science of psychology 
that shall immediately appeal, by its intrinsic importanee, to stu- 
dents of psychiatry, and of this development Dr. Mercier takes no 
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account. This does not detract from the value of the work as a 
presentation of the ‘dynamics of the human organism,’ but it cer- 
tainly does seriously lower its value to the student of mental dis- 
ease or of psychology in general. 

The great desideratum of a work on the relations of body and 
mind that shall do justice to all the various lines of advance along 
which research is progressing, and shall succeed in unifying the 
presentation thus given with perhaps a proper historic setting, re- 
mains for the work of another hand. Whether or not the time is 
ripe for such a contribution is certainly an open question. 


Bettrége zur Geophystk. Abhandlungen aus dem geograpischen 
Seminar der Universitat Strassburg. Ed. by Prof. G. Ger- 
land. Vol.I. Stuttgart, Schweizerbart. 8°. 


THE present volume is of great interest, even setting aside the 
scientific value of the papers contained in it. It illustrates the 
method of geography-teaching at German universities better than 
any elaborate description could do. As indicated in the title, it 
contains the results of researches of members of the geographical 
Seminar. The object of these institutions, which exist at every 
German university, is to teach students the methods of original in- 
vestigation. The volume under review shows that this method 
leads to very valuable results. In the introduction, Professor Ger- 
land gives his views on the aim and scope of geography. He is 
one of the few geographers who would exclude altogether what has 
been called ‘anthropogeography ° from the field of geographical re- 
searches. We believe that the author, one of Germany's most em- 
inent ethnologists, was led to this conclusion by his intimate knowl- 
edge of the methods of ethnology. Recognizing that the latter are 
anthropologic, psychologic, or linguistic, he has no confidence in 
the generalizing speculations on the influence of the character of a 
country upon its inhabitants. On the other hand, he does not con- 
sider the methods of geology, so far as they are founded on paleon- 
tology, as the proper held of geographical studies. and confines the 
latter to the study of the problems of geophysics ; i.e., the study of 
the physical and chemical forces as acting upon the earth. The 
essays: contained in this volume treat exclusively this class of prob- 
lems. Dr. H. Blink contributes an elaborate paper on the winds 
and currents of the region of the Lesser Sunda Islands, which he 
tries to explain according to Zoppritz’s theory of currents and by 
considering the tides of this region. The influence of accumula- 
tions of polar ice during the glacial period is ably discussed by 
Dr. H. Hergesell. He shows that the changes in the levels of the 
sea are far too great to be explained by the attraction of polar ice 
and by the decrease of the amount of ocean-water, caused by their 
formation. The same author shows that it is extremely improba- 
ble that a river could reverse its course by the attractive action of 
the ice of the glacial period. The concluding paper of the volume 
is a discussion and compilation on submarine earthquakes and vol- 
canic eruptions, by Dr. E. Rudolph, which is accompanied by very 
interesting maps. The author's discussion of the theory of the 
earthquake-waves is of great importance. These brief remarks 
show both that the volume contains papers of great importance, 
and the high standard of the work done in the seminary of the Uni- 
versity of Strassburg. It may be expected that the subsequent 
volumes will be of equal interest and importance. 


The Geological Hestory of Plants. 
New York, Appleton. 12°. 


By Str J. WILLIAM DAWSON. 


THE student of plant-history will find in this volume a compact 
statement of much of our present knowledge of paleeobotany, — a 
department of science in which the author has for many years oc- 
cupied a distinguished position as an original investigator. A work 
of the kind here presented has long been needed, and cannot but 
meet with much favor from those who have earnestly and often 
vainly attempted to unite the fragmentary chapters that are found 
scattered throughout geological treatises and disconnected reports 
of learned societies. The individual chapters of the book before us 
not only treat of the geological succession of plant-forms through- 
out the various geological periods, but enter-into a discussion of 
the structure of the more prominent types of fossil plants, geo- 
graphical distribution, the conditions attending appearance and ex- 
tinction, climatic changes, and the evolution of specific types. 


SCHENGE: 


203 


The consideration of the theoretical questions constitutes the 
weakest portion of the work, and probably many will agree that 
the omission of much that it contains would have proved an advan- 
tage rather than otherwise. Professor Dawson apparently is still 
an anti-evolutionist, as the following quotation (p. 268), unfortu- 
nately of that character which bespeaks determined opposition to: 
an idea, seems to show: ‘‘I can conceive nothing more unreason- 
able than the statement sometimes made, that it is illogical or even 
absurd to suppose that highly organized beings could have been 
produced except, by derivation from previously existing organisms. 
This is begging the whole question at issue, depriving science of a 
noble department of inquiry,” etc. And further, on p. 271, we find 
clearly stated his adherence in belief to ‘‘ something not unlike the 
old and familiar idea of creation.” 

Sir William finds much difficulty in explaining non-variation 
through time on any evolutionary hypothesis of slow modification, 
and, as one of his fozuts de részstance, refers to the oft-quoted 
identity existing between the plants of the Egyptian tombs and 
species now living, —a point which has also been forcibly insisted 
upon by Mr. Carruthers, president of the Linnzan Society; but 
why we should have expected to find a change in such a compara- 
tively brief period is not stated. 

Whatever position the author himself may hold in the matter of 
evolution, it appears more than likely that the intelligent student of 
his work will agree with a recent critic that ‘‘ the evolution of species. 
from species is apparent in every page of Sir J. W. Dawson’s work.” 


Vankee Girls tn Zulu Land. By LOUISE VESCELIUS-SHELDON. 
New York, Worthington. 12°. $2.25. 


THE author tells the experiences of three American ladies travel- 
ling in South Africa in so charming a style and good humor, and 
with such vividness, that it is very pleasant and instructive to fol- 
low her on her adventurous expeditions through the Cape Colony 
and the Dutch republics. While her description of Cape Town, of 
its European, Malayan, and African inhabitants, attracts us, the 
book becomes even more interesting when she describes her jour- 
ney by stage-coach from Beaufort to the diamond-mines of Kim- 
berley, and the social life at this place. From Kimberley they vis- 
ited Potchefstrom and Pretoria in Transvaal, which was at the time 
of their visit occupied by the English. The author describes the 
prevailing discontent, and is full of praise of the beauties of the 
Transvaal. She is equally enchanted by the inhabitants and climate 
of the Orange Free State. From here the enterprising ladies made 
a long journey by ox-wagon; and the character of the land, the 
violent thunder-storms and sudden floods, are so graphically de- 
scribed, that the reader will feel well repaid. The attractiveness of 
the book is principally founded on the simplicity of the manner in 
which the author’s experiences are told. Although it is not filled 
with statistics and treatises on the forms of government, it creates, 
by the truthfulness of the descriptions, a vivid and instructive pic- 
ture of the forms of life and state of affairs in South Africa. 


Irish Wonders. By D. R. MCANALLY, Jun. 
Mifflin, & Co., 1888. 8°. $2. 


THE author, who paid a lengthy visit to Ireland, in course of 
which he traversed the island from end to end, has collected a con— 
siderable amount of Irish folk-lore, which he presents in this vol- 
ume. Most of the tales are attached to certain places which the 
author visited, and, according to his statement, they are told in the 
same form in which the Irish story-teller told them: “Go where 
you will in Ireland, the story-teller is there, and on slight provoca- 
tion will repeat his narrative ; amplifying, explaining, embellishing, 
till from a single fact a connected history is evolved, giving motives, 
particulars, action, and result, the whole surrounded by a rosy 
wealth of rustic imagery and told with dramatic force an actor 
might envy.” The story-tellers who told Mr. McAnally these le- 
gends mixed a good deal of politics with their tales, abusing the 
English landlord, and pleading for home rule. The author inserts- 
the tunes and texts of a number of songs in his book, which are of 
considerable interest, the fairy dance on p. 26 being of particular 
value. The piano accompaniment of the song on p. 164 can 
hardly be approved. The book contains a number of legends re- 
ferring to Satan and the saints, others on the pooka, fairies, andi 


Boston, Houghton, 


204 


the banshee. It is of some interest to see how a good matter-of- 
fact fisherman has deprived the legend of ‘ Gray Man’s Isle’ of all that 
is wonderful. The book is of considerable importance as showing the 
remarkable transformation which legends undergo under the in- 
fluence of modern ideas. 


A Manual of German Prefixes and Suffixes. 
WELL. New York, Holt. 16°. 


THE present collection of German prefixes is designed as a prac- 
tical aid to students of. German, and meets this purpose very well. 
It gives to the student a clearer sense of the meaning of many 
German words than even the best dictionaries can do. The man- 
ual is founded principally on Sanders’s and Grimm’s dictionaries of 
the German language. The meaning of each prefix and suffix is 
defined very clearly ; and the slight variations of sense conveyed by 
suffixes — as -mdss¢g and -gemdss, or -/eim and -chen — are shown 
by well-selected examples. As the book is designed for practical 
purposes, no attempt has been made to give the etymology of the 
prefixes and suffixes. The manual will be of great value to stu- 
dents of German. 


By J.S. BLACK- 


Principles and Practice of Morality. 
ROBINSON. 


By EZEKIEL GILMAN 
Boston, Silver, Rogers, & Co. 12%. $1.50. 
THIS work by the president of Brown University consists of the 
lectures which he has given in past years to his classes in ethics, 
and, as a text-book on the science, it has some decided merits. 
The style is good, to begin with, being clear and direct, and free 
from ostentation. The author is good-tempered also; and though 
he sometimes criticises other thinkers, and expresses his dissent 
from them in decided terms, he treats them all with eminent fair- 
ness. The book opens with a preliminary discussion of the object 
and scope of ethics; then follow a series of chapters on conscience, 
moral law, the will, the ultimate ground of obligation, and other 
topics in the theory of morals; and a brief account of the leading 
duties of man closes the volume. The chapter on the ultimate 
ground of obligation is, of course, the most important of all; and 
we are obliged to say that we do not find it satisfactory. Dr. 
Robinson examines the various theories that have been propounded 
by other writers, including the intuitional, the utilitarian, and others, 
all of which he rejects for one reason or another, and then gives it 
as his own view that the ultimate ground of moral obligation is to 
be found in the nature of God as a perfectly righteous being. But, 
surely, if we have no ground of obligation in our own souls, if such 
ground exists only in the nature of God, we can have no means of 
knowing that God is righteous. If the ground of right and duty is 
in God’s nature alone, then when we say that God is righteous, we 
can only mean that he always acts according to his own nature ; 
which might with equal truth be predicated of every thing else in 
the universe. We do not think that Dr. Robinson has contributed 
any thing to the solution of the fundamental ethical problem; and 
there are other points in his work to which objections might easily 
be raised. Yet it contains much that is suggestive; and it will 
doubtless be useful to students and also for popular reading. 


A Hrstory of Political Economy. 
With preface by E. J. James. 
8°. 

A HISTORY of political economy in the English language was 
undoubtedly needed, for the existing works on the subject were by 
no means satisfactory. We have many good histories of practical 
economy in its various branches; but a good history of economic 
theories, such as Mr. Ingram here undertakes to give us, has long 
been a desideratum. In many respects this treatise is excellent. 
The author shows a very wide acquaintance with the literature of 
the subject in all the leading languages, and he has evidently given 
a great deal of study to all the various schools. He sketches in 
brief the course of economic thought in ancient and medieval times, 
but agrees with all other writers in recognizing economic science as 
strictly a product of modern times. He remarks that the mercan- 
tile system was the natural outgrowth of certain social conditions 
acting on unscientific minds, and then proceeds to trace the origin 
and progress of scientific economics, beginning with the physiocrats 
and other writers of the eighteenth century. The leading contrib- 
utors to the science are all passed in review, and the works of 


By JOHN KELLS INGRAM. 
New York, Macmillan, 1888. 
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most of them well characterized. Unfortunately, however, Mr. 
Ingram is an extreme partisan of the historical school; and his 
partisanship has led him to underestimate the work of some of the 
great English writers, especially of Malthus, Ricardo, and Mill, 
whose defects he sees far more clearly than their merits. We find 
no fault with the author for treating his subject from the stand- 
point of his own school ; but then he ought to do it in good temper, 
and without that irritation against men of opposite views which this 
book sometimes exhibits. Nevertheless, the work contains much 
valuable information, and will fill a useful place. 


The Study of Polttics. 
Roberts. 16°. 


By WILLIAM P. ATKINSON. 
50 cents. — 


Boston, 


THIs little work is the introduction to a course of lectures on 
constitutional history, delivered by the author at the Massachusetts 
Institute of Technology. What particular benefit its publication 
will confer upon the general public we are unable to see. The 
book is written in bad temper throughout, with constant inuendoes 
against the men and classes with whom the author disagrees. It 
is mainly devoted to practical politics and the duties of citizenship, 
with very little in it that can be called scientific. Moreover, what 
Mr. Atkinson says about the corruption of public life and the duty 
of good citizens to engage in political work has been said so often 
by the newspapers in all parts of the country, that its repetition in 
a book at this late day seems to be unnecessary. If, instead of 
such matter as this, Mr. Atkinson had given us an introduction to 
the political and social sciences and to the proper mode of studying 
them, his work would have been of far more value. 


‘A Manual of Physiology. A Text-Book for Students of Medicine, 


By GERALD F. YEO, M.D. 
12 eee 
YEO’S manual was originally written to supply an elementary 
treatise on physiology for the series of students’ manuals issued by 
this firm of publishers. Professor Yeo has succeeded in supplying 
a book which is well adapted to the wants of medical students. 
He has fully carried out the task which he undertook; viz., to avoid 
theories which have not borne the test of time, and such details of 
methods as are unnecessary for junior students. He has also 
omitted the history of the progressive steps in the growth of physi- 
ological science and the names of authorities, all of which would 
be but confusing tothe student. In doing this he has taken care not 
to omit any important facts that are, necessary to a clear under- 
standing of the principles of physiology. The first edition, which 
appeared in 1884, being exhausted, a second has been prepared in 
which all important advances have been noted. The principal 
change which we observe is the entire revision of the chapters on 
the central nervous system, and their fuller illustration by means 
of drawings of the microscopical structure of the spinal cord. Yeo’s 
manual has from the first stood in the front rank, but this recent 
edition will cause it to occupy a still higher position among the 
manuals of physiology. 


3d ed. Philadelphia, Blakiston. 


Education in Bavaria. New York, 


Industrial Education Association. 


By Sir PHILIP MAGNUS. 
122. 


WE hear a great deal about education in Germany, and not un- 
frequently overlook the fact that in matters of considerable impor- 
tance the practice of the several German states is at variance. 
Prussia usually serves as the model for the rest, and but little atten- 
tion is directed to Bavaria, Baden, Wurtemberg, and Saxony. As 
a member ofgthe late Royal Commission on Technical Instruction, 
Sir Philip Magnus was led to make a careful examination of the 
educational practice in Bavaria, and it has been deemed of sufficient 
importance to be published as the second number of the Educa- 
tional Monograph Series. Mr. Magnus suggests that the title is 
somewhat too general for the subject of which his paper treats ; 
for his main object has been to show his English and American 
readers what is meant by a ‘school system’ in which each element 
bears a definite relation to allthe others. The Bavarian school sys- 
tem is a typical one of these, in which organization and interde- 
pendence are pushed as far as they will go. The plan of the sys- 
tem is made very clear by an illustrative diagram. The paper is 
extremely compact, and does not lend itself to abridgment or con- 
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densation for the purpose of a review. It is to be warmly com- 
mended to all students of comparative educational methods, and 
will be found fruitful in suggestions. It closes with this signifi- 
cant sentence, which, while applied by the author to England 
alone, is capable of extension to the United States: “In the zigzag 
and indirect way in which progress is made in my own country, we 
are, I believe, approaching to a condition in which the State will 
exert more and more influence and control over secondary and 
higher education, and I am inclined to think that the change will 
be to the advantage of our schools, and, on the whole, a gain to 
our teachers.” 


Outlines of Practical Phystology. By WILLIAM STIRLING, M.D. 
Philadelphia, Blakiston. 12°. $2.25. 


THIS work was written to supply the wants of the students at 
Owens College, Manchester, in which institution Professor Stirling 
occupies the chairs of physiology and histology. The experiments 
described are those which are performed by every member of the 
medical class, and are such as to illustrate all the important facts 
connected with human physiology. The book is a most practical 
one, the author having constantly borne in mind that ‘the student 
of to-day becomes the practitioner of to-morrow.” The illustrations 
are numerous, well selected, and admirably executed, Taken as a 
whole, the ‘Outlines’ will be found to meet the wants of all 
teachers of practical physiology, not only in medical colleges, but 
in other institutions where such instruction forms a part of the 
curriculum. 


Manual of Pharmacy and Pharmaceutzcal Chemistry. By 
CHARLES F. HEEBNER, Ph.G. New York, The Author, 5 
Gold St. 12°. $2. 


THIS manual has been prepared by the author to be used as a 
class-book or note-book by the students at the various colleges of 
pharmacy. It is not intended to take the place of lectures in phar- 
macy, nor to replace the many exhaustive works on this subject, 
but rather as a book to be used by those who have already gone 
over the ground, whether students or pharmacists, and who desire, 
either as a preparation for examination or for other reasons, to 
review the whole subject in a condensed form. For this purpose 
it seems to be well adapted, though its usefulness would be en- 
hanced were it provided with an index in addition to the table of 
contents. 


NOTES AND NEWS. 


THE prompt and favorable report of the judiciary committee of 
the National House of Representatives on the international copy- 
right bill has greatly encouraged the friends of that measure. The 
passage of the bill by the Senate during the present session of Con- 
gress has not been in much doubt, although the consideration of it 
has been postponed from ‘time to time on account of the urgency of 
other business. But the House of Representatives, it was feared, 
would hardly find time to deal with the subject. It may not now, 
but the unanimity of the committee, and the earnestness of some of 
the most influential Democratic members, in their advocacy of it, have 
greatly encouraged the friends of the measure. The bill may not 
become a law this year, but there is every reason to hope that the 
present Congress will not expire without its being placed upon the 
statute-book. 


— The third field-meeting of the Indiana Academy of Sciences 
will take place at Wyandotte Cave, Crawford County, Ind., on 
Thursday, May 3, 1888. 


—A few wild animals recently placed on exhibition near the 
National Museum in Washington form the nucleus of a zoological 
collection that may rank, as the museum does, among the most im- 
portant in the country. Recognizing the importance of preserving 
at the national capital living specimens of the native fauna of this 
country, Mr. Beck introduced in the Senate, on Monday, a bill to 
establish a zodlogical park in Washington. The bill creates a 
commission, which is directed to secure one hundred acres of land 
bordering on Rock Creek, about one mile from the city, to prepare 
the grounds and erect suitable buildings upon it. The park is 
then to be turned over to the regents of the Smithsonian Institution 
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for their future custody and care. The site indicated is one of the 
most beautiful in the District of Columbia. It is composed of roll- 
ing ground, with the beautiful Rock Creek flowing through it, and 
it is adjacent to Woodley Park, one of the most charming of the 
recent additions to Washington. A street-railway is already pro- 
jected to it. 


— Thomas Hampson, proof-reader and editor of publications of 
the Geological Survey in Washington, an active member of the 
Cosmos Club and Anthropological Society, and the working editor of 
the Anthropologzst, a new magazine recently established by the 
latter organization, died on Monday morning, after a short illness. 
Mr. Hampson was a man of great experience and rare accomplish- 
ments, especially as a philologist, linguist, and grammarian. As a 
careful editor, he had few equals. He distinguished himself years 
ago in the Bureau of Education, and has fully met Major Powell’s 
expectations since he secured his services for the National Survey. 


— A Sydney (Australia) newspaper reports that in March the 
steamer ‘ Titus,’ when in the vicinity of Cape St. George, on the 
south-eastern coast of Australia, encountered two heavy seas which 
rolled on board, and, immediately after, the decks were found to be 
covered with a matter resembling red sand. The seas flooded the 
decks and chart-room, but did no serious damage. The seas were 
probably caused by a submarine earthquake, which stirred up the 
mud at the bottom of the ocean; but the phenomenon described is 
a very unusual one. 


— In order to centralize in a single focus all the results of studies 
devoted to African languages, Rev. C. G. Biittner, inspector of 
East African missions in Berlin, has founded a Zeitschrift fiir 
afrtkanische Sprachen (A. Asher & Co., publishers), of which the 
first quarterly number has been issued. It offers a series of inter- 
esting documents, of myths, popular songs, and vocabularies; and 
the following may give an idea of the contents, most of which are 
laid down in the Lepsius missionary alphabet. Chuo cha utenz¢ 
isa long poem in an ancient Suahili dialect. The late Dr. L. 
Krapf, who transmitted it to the German Oriental Society in Halle, 
thought it was a translation from Arabian. It is written in the 
Arabian ¢a/zéh script, and was transliterated by Krapf. The portion 
published in the first number holds 894 lines, but contains no trans- 
lation. C. H. Richardson, a missionary among the Bakundu of 
the Cameroons, gives a short grammatical sketch of their language. 
J. G. Christaller, who formerly conducted missions on the Gold 
Coast, publishes myths concerning creation, origin of man, deity, 
cause of death, from different African nations, with interlinear 
translation, free translation, and linguistic notes. From Rev. 
Endemann we get song-texts of the Sotho people of a very curious 
description, and not comprehensible without the comments sub- 
joined. Then follow small word-lists of two languages spoken 
near Kilima-Ndjaro Mountain and a specimen of H. Brincker’s 
‘Dictionary of the Otjiherero and Objambo Languages,’ now going 
through the press of T. O. Weigel, publisher in Leipzig. The first 
number contains only specialties, and of special knowledge all gen- 
eral knowledge and science are built up. This commencement 
augurs well for the future of the periodical, which is in scientific 
hands, and will encourage all the missionaries in that distant land 
to make their investigations public. The Germans and English 
are always busy in bringing the results of their scientific researches 
in linguistics before the public; while others, many Americans 
among them, are better known for their inclination to lock up use- 
ful material in their drawers and strong-boxes. 


—Mr. L. D. Allen of New London, Conn., has deposited in the 
National Museum at Washington a number of Indian curiosities 
collected by his son, Mr. J. Isham Allen of Montana. Among them 
is a painted elk-skin once possessed by Pretty Eagle, a former chief 
of.the Crows. It is covered with the figures of eight mounted 
warriors, and several on foot, all rudely drawn, but of bold and vig- 
orous design. They tell of the victories of the chief over his ene- 
mies. There is also a war-bonnet, which is composed of the entire 
skin and down of a swan, and is ornamented with eagles’ plumage 
and wampum. It was captured by a Crow chief from the North 
Assiniboins. Another article is a bow and arrow, the former 
property of a Crow chief, Bean-in-the-Water, and a medicine-horn 


206 


made of a buffalo-horn, and ornamented with a white weasel’s 
skin. 


—A bottle thrown overboard near Pernambuco, Brazil, July 28, 
1885, to assist in tracing the direction of ocean-currents, was found 
at Little Cayman, W.I., March 1, 1888, about thirty-two hundred 
miles from the starting-point. A note made upon this report at 
the Hydrographic Office, Navy Department, Washington, says that 
the bottle probably drifted along the Spanish Main into the Gulf of 
Darien, thence due north across the Caribbean Sea, passing around 
Jamaica between it and San Domingo and Cuba, and thence about 
west by north to Little Cayman, passing over a distance of about 
four thousand miles. Taking the average of the current at two 
knots an hour, the voyage occupied less than two and one-half 
months; so that the bottle was probably on the beach at Little 
‘Cayman more than two years before it was discovered. 


LETTERS TO THE EDITOR. 


*.* Correspondents are requested to be as brief as possible. The writer's name is 


én all cases required as proof of good faith. 


Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the journal. 
Formation of the Explosive Chloride of Nitrogen by 
Electrolysis. 


ON the 14th of this month I made the discovery that the chlo- 
ride of nitrogen, a dangerously unstable compound, is formed 
during the electrolysis of a solution of ammonium chloride (sal- 
ammoniac). The difficulty and uncertainty of its formation by 
electrolytic analysis will be understood when it is remembered that 
nitrogen chloride is the resulting product only when numerous 
powerful chemical affinities are in equilibrium. 

The operation may be successfully conducted as follows: a 
saturated solution of ammonium chloride (temperature 7° C.) con- 
tained in a suitable apparatus is electrolyzed between platinum 
electrodes, care being taken to shield the solution from direct sun- 
light. After the decomposition has proceeded for some time, — 
chlorine being evolved at the positive electrode in minute bubbles, 
which are absorbed by the solution, — small particles of a light- 
yellow liquid, with a most peculiar oily appearance, will be observed 
to collect on the surface. These soon combine to form small glob- 
ules, which sink slowly to the bottom of the vessel. If a warm 
solution be electrolyzed in a brightly lighted room, no such results 
will be obtained; the nascent chlorine decomposing the solvent 
water to form hydrochloric acid. 

As this substance is one of a class of compounds which explode 
violently by a rapid dissociation of their constituent elements, the 
following precautions are necessary to insure safety: Ist, the 
temperature of the solution must not be allowed to rise above 10° C.; 
2d, the apparatus must be of the strongest construction, scrupu- 
lously clean, and not exposed to an intense light ; 3d, if a power- 
ful battery is used, it must be disconnected from the apparatus 
immediately upon the formation of the first drop of the explosive; 
and, 4th, it is prudent for the operator to protect himself by means 
of globes and a strong mask. 

The chloride of nitrogen as thus prepared is a highly volatile, 
limpid, oily liquid, with an extremely pungent odor. It evaporates 
rapidly when exposed to the air, producing an unwholesome vapor. 
The stability of this substance seems to be in an inverse ratio to 
the rapidity of its formation, the maximum of safety being at- 
tained by the production of about four drops an hour. If the 
electro-motive force of the battery be but little in excess of that re- 
quired for complete electrolysis, the explosive may be allowed to 
collect in the apparatus, where it will be gradually and harmlessly 
decomposed by the electric current. 

This dangerous compound was first prepared in the year 1811, 
by Pierre Louis Dulong, an eminent French physicist, during a 
series of experiments on the chlorine compounds. Owing to the 
serious injuries he received on that occasion, Dulong thought it 
best to keep the discovery a secret, lest others should be tempted 
to repeat his perilous experiments. This precaution had, however, 
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an unfortunate result ; as Sir Humphry Davy, a few years later 
having rediscovered the same compound, and being ignorant of its 
nature, was also injured by its violence. 

In view of the fact that the salts of ammonia are present in the 
oxidizing liquids of so many electrical batteries in use at the present 
day, the subject has, I think, considerable practical importance. 
May not this dangerously explosive compound be formed, under 
certain circumstances, by the electrolytic actions necessary for the 
proper working of the battery? Perhaps some of the readers of 
Sczence will be able to furnish information on this point. 

In the mean time I will continue these investigations to ascertain, 
if possible, the nature and quantity of the remaining products of 
the decomposition, the action of different solvents, and the results 
to be obtained by substituting other ammoniacal salts for ammo- 
nium chloride. I will also observe more closely the nature of the 
explosive, and its behavior when acted upon by high potential elec- 


tric currents. WILLIAM B. HALE. 
Clinton, Ontario, Can., April 18, 


Indian Graves. 


ON the 17th of April some men were employed in scraping out 
a cellar on West Oneida Street in Baldwinsville, N.Y., and threw 
out several Indian skeletons. The scraper broke these badly, es- 
pecially the skulls, but yet some interesting facts could be observed. 
I was able to get tolerable horizontal measurements of two skulls ; 
the circumference of one being 20% inches, and of the other 19} 
inches. But for being broken, another was in very fine condition. 
It was that of a young person. 

That this was a case of horizontal burial seemed probable, but 
was made certain the next day by the careful opening of another 
grave a few feet away. In this case the skeleton lay with its feet 
to the north, the knees being drawn up; the hands were brought 
up to the neck; and, while the head lay to the south, the face was 
turned to the west, the body having been placed on its side. In 
previous gradings and successive ploughings, the earth had been 
partly removed and theskull shattered. The soil was of fine gravel 
and sand, sloping to the south, and on the hill a little to the north 
had been an Indian village. No relics were found with the bodies, 
nor do they seem common in these horizontal burials here. 

This was on the north side of Seneca River. In the autumn of 
1886 I witnessed the opening of another burial-greund in the vil- 
lage on the south side. The size, condition, and position of the 
skeletons were much the same, and I was able to make several 
careful measurements. This was close by a level site of an early 
Indian village, affording much earthenware. The soil was a clear 
sand loam, unmixed with gravel; but under almost every skeleton 
was a small stone. There were no relics; and, though the skele- 
tons lay on one side horizontally, there was some coufusion, and 
apparently no attempt to face the west. 

Four modes of Indian burial are known in Onondaga County, 
and possibly five. The oldest seems to have been the horizontal 
mode, not at full length, but with the limbs drawn up, and with no 
articles in the grave. Ina single instance a kind of mound-burial 
has been found, where the bodies were laid horizontally, with some 
articles, and the earth heaped over them in a mound of considera- 
ble size. I was fortunate enough to get a picture of this before its 
removal. The third made was that of the early Onondagas, who 
entered the county early in the seventeenth century. Before they 
came into central New York, they probably used ossuaries, like the 
Hurons, but there are no known instances around their later homes. 
When the French entered Onondaga, the local mode was to put the 
body in a sitting posture, placing some articles with it. Under 
European influence, this gradually changed, and the burial was 
much as with us, a century ago. Inother places there have been 
other modes, as in the burial of several, one above another, in Ca- 
yuga County, and reported circular burials elsewhere. One curious 
grave has been brought to my attention by Otisco Lake. In this 
were two kinds of paint, and two long tubes of light-green clay, 
resembling the green gypseous shales, with flintarrow-heads, Two 
skeletons lay side by side, and the rare relics point to an early day. 

W. M. BEAUCHAMP. 
Baldwinsville, N.Y., April 18. 
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BOOK-NOTES. 


— On the tst of May J. H. Bates removes 
his Newspaper Advertising Agency into 
new premises in the Potter Building, 38 Park 
Row. During twenty-five years his firm 
has paid the newspapers of the United States 
and the Dominion of Canada, over fifteen 
million dollars in cash for advertisements 
sent them. 


— Among the illustrations for the article 
on ‘Modern Explosives,’ in the May Scrzb- 
ner’s, will be four fine wood-engravings of 
the Flood Rock explosion, made from instan- 
taneous photographs, and also a view of the 
blowing-up of the schooner ‘ Joseph Henry,’ 
at the Newport Torpedo Station, in 1884. 


— Among the contents of this week’s issue 
(No. 9) of Garden and Forest, are the fol- 
lowing articies: ‘The Forests on the Na- 
tional Domain ;’ ‘ Flowers in Winter ;’ ‘ The 
Shrubbery in Winter ;’ ‘ Last Year’s Leaves,’ 
by Dr. C. C. Abbott ; ‘ How the Mangrove 
forms Islands,’ by A. H. Curtiss ; ‘Certain 
Cone-eating Insects,’ by Prof. A. S. Packard ; 
«The Kew Arboretum, by George Nichol- 
son; ‘The Culture of Lilies ;’ ‘ Fruit Garden 
Favorites, by C. A. Green; ‘The Forest 
Vegetation of North Mexico, II.,’ by C. G. 
Pringle; ‘Flower and Fruit Pictures at the 
Academy of Design,’ by Mrs. Schuyler Van 
Rensselaer. \ 


Calendar of Societies. 


Anthropological Society, Washington. 


April 17. —James Mooney, The Funeral 


Customs of Ireland. 


Biological Society, Washington. 

April 21. —F. W. True, The Affinities of the 
White Whale; C. Hart Merriam, A Bat New 
to the United States, and New Localities for 
other North American Mammals ; C. V. Riley, 
Notes on Platypsyllus ; George Vasey, Foreign 
Trees and Shrubs cultivated in the District of 
Columbia, Part II. 


Natural Science Association, Staten Island. 
April 14. —Charles W. Leng, Water-Beetles 
of Staten Island, 


Connecticut Academy of Arts and Sciences, 
New Haven. 
April 18. — Simeon E. Baldwin, The Roman 
and American Law of Undutiful Wills. 
Engineers’ Club, St. Louis. 


April 18.—S. Bent Russell, Thickness of 
Water-Pipe, with Some Experiments on Ram. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) 10 cts. each; No, 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


NEW MAGAZINE-THE SWISS 
[neh to spreading a love of CROSS 


natureamong the people. Edited ) 
by HarLaN H. BaLLarD, President of the Agassiz Asso- 
ciation. and succeeding St. Nichvl s as the official maga- 
zine of that body. $1.50 a year. Sample copy 10cents, or26 
cents for trial subscrivtion for 3 months. 
N. D.C. HODGES, PUBLISHER, 
Mention this paper. 47 Lafayette Place, New York. 
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SIC) JE INCIE: 


AN ILLUSTRATED WEEKLY JOURNAL. THE 
SCIENCE COMPANY, OWNERS AND 
PUBLISHERS. 


OFFICERS AND Directors. — D. C. Gitman, of 
Baltimore, President; Simon NEwcoms, of Washington, 
Vice-President; GARDINER G. HupsBarD, of Washington; 
Avex. GraHaM Be vt, of Washington; O. C. MarsH, 
of New Haven; J. W. Powe Lt. of Washington; W. P. 
‘TROWBRIDGE, of New York; S. H. ScuppEr, of Cam- 
bridge. 


“SCIENCE appears every Friday. Volumes begin in 
July and January. Communications will be welcomed 
from any quarter. Rejected manuscripts will be returned 
to the authors only when the requisite amount of 
postage accompanies the manuscript, 


Address all correspondence to «<¢ ScIENCE ” 
,’ 


47 Lafayette Place, New York. 


SupscrIPTIONS.— United States and Canada, $3.50 a year 
Great Britain and Europe, $4 a year 


Science Club-rates (in one remittance). 


1 subscr. 1 
2 Seti 
3 cae 
i oe te 


MAP- MAKING. 


All publishers or others de- 


siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
before placing 


for estimates 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 


or, Dr. Franz Boas. 
N. D. C. HODGES, 
Publisher of Sczezce, 


47 Lafayette Place, 
New York. 


Wants. 


Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE. 

The labor and expense involved in ascertaining what 
positions are open, in gratuituously advertising them and 
in attending to the correspondence of applicants, are in- 
curred in the interest and for the exclusive benefit of 
subscribers to Sctence. 

Applicants should inclose the necessary postage, for 
forwarding their letters. 


N EDUCATED AND CAPABLE PERSON 
wanted in every town and city to canvass for sub- 
scriptions to Sczezce; liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


Amusements of New York. 


LYCEUM THEATRE. 
DANIEL FROHMAN.............0005 Manager. 


Cor. 4th Avenue and 23d St. 


THE WIFE, 


A New Play by D. Betasco and H. C. De Mitte. 
Preceded by............Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


ADISON-SQUARE THEATRE. 
MR. A. M. PALMER, 
Evenings at 8:30. 


Sole Manager. 
Saturday matinée at 2. 


PARTNERS. 


A SUCCESS, A PRONOUNCED SUCCESS. — 
HERALD. 


ALLACK’S. 
Under the direction of Mr. HENRY E. ABBEY. 


LAST SEASON OF THE WALLACK COMPANY. 


SCHOOL FOR SCANDAL. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


fe VN I 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. 

BROADWAY, 4iST-ST., AND 7TH-AV. 
Manager........ P Mr. FRANK W. SANGER. 
Acknowledged by the 

ENTIRE PRESS 
THE HANDSOMEST THEATRE IN THE CITY. 
Practically Fire- proof. Thoroughly Comfortable, 
Perfectly Ventilated, Best Constructed, and 
SAFEST THEATRE IN THE WORLD. 
EVERY EVENING and SATURDAY MATINEE. 


FANNY DAVENPORT. 
IN VICTORIEN SARDOU’S MASTERPIECE, 


LA TOSCA. 


BOX OFFICE OPEN FROMg A.M. to 10 P.M. 
Boxes, $12, $10, $8. Orchestra stalls, $1.50. 
Orchestra circle, $1.50 and $1. Balcony, $1.50 and $r. 
Gallery, 50 and 35 cents. Admission, 50 cents. 


I TH STREET THEATRE, CORNER 6TH AVE, 
4 J. W. ROSENQUEST............ MANAGER. 
MATINEES WEDNESDAY AND SATURDAY. 

2ND MONTH AND CONTINUED SUCCESS OF 


DHE STI NIC AINE 


by Joseph Arthur. 
HARRY LACY AS JACK MANLEY. 


Seats secured in advance at usual prices. 
Gallery, 25c., Reserved, 35c., 50c-, 75c., $1.00, $1.50, 


DALY'S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 
Orchestra, $1.50. Dress Circle, $1. Second Balcony, 50c. 
EVERY EVENING at 8:15. MATINEES begin at 2, 


AND HER LONDON COMEDY COMPANY. 


TANDARD THEATRE.................... VIM. 
EVERY NIGHT AT 8.15. Saturday Matinee at 2. 


NEIL BURGESS 
“VIM a 


DOCcKSTADER'S THEATRE. B’way and 2gth st. 


AMANUENSIS, 


TO-NIGHT AT 8.15. MATS. WED. AND SAT. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to rr. Sunday, 1 to rr. 
New Groups, New Paintings. New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3to5 AND 8 torr. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton. 
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"Fem oN == 
CTHE ONLY GENUINE ) 

YUID GLUE 
UNEQUALLED for CEMENTINGC @& 
wood, glass, china, paper, leather, &c. Always 


ready for use. Pronounced strongest glue known. 
IS MADE BY THEE Sis me DALS- 


loucester, Mass. 


RussiaGement Co, ,ssmpic2ehtamps 


These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Depart- 
ment Buildings, by the Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano Co., and by 
thousands of first-class manufacturers and mechan- 
ics throughout the world, for all kinds of fine work. 
Pronounced STRONGEST ADHESIVE KNOWN. 
Sold in tin cans for mechanics and amateurs, and 
In bottles for family use. The total quantity sold 
between Jan., 1880, and Jan., 1885, in all parts of the 
world amounted to over 32 MILLION BOTTLES. Be 
sure and get the genuine LePage’s made only by 
Russia CEMENT CO. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
iOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


KIMBALL & CO. 


= ee ey 

Greatest Inducements ever of- 
fered. Now’s your time to get 
up orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
Rose China Tea Set, Dinner Set. 


{ Band oss Rose Toilet Set, Watch, Brass Lamp, 
or WW ebster’s Dictionary. For full particulars address 
THE GREAT AMERICAN TEA CO., 

P. O. Box 289, 81 and 38 Vesey St., New York. 


W.H, WALMSLEY & C0. 


SUCCESSORS TO 


R. & J. BECK, 
1016 Chestnut Street, Phila. 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


\22 
sdf FAIRY s DETECTIVE 


“The Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Life 
Policies and Accident Policies. Only large accident 
company in America. Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
weekly indemnity. Has paid policy-holders nearly 


$11,000,000. All policies non-forfeitable. All claims 
paid, without discount, and immediately on receipt of 


satisfactory proof. 


Y 


AN JNCOMPARABLE 
= A AND PROTECTION 


SUPERIOR | a 
UTRITION Sez 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAKER OF 


Microscope Stands, 
Oil Immersion Object- 
‘ives and Abbe Con- 
'densers for Bacterial 
| and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus, 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


FOR SALE at a bargain. a complete set of Watts” 
Dictionary of Chemistry, 9 vols., including the last sup- 
plement. Address 

E. H. S. BAILEY, 
University of Kansas, 
Lawrence, Kan. 


“NEW DEPARTURE” 


WARDROBE HOOKS, 


ONE HOOK 
? equal to e 
a whole i! 
CLOSET. 
TWO HOOKS A WHOLE IAT RACK. | 
a 


Any Garment can be re- 


moved without taking off the 
others. 


SUITABLE FOR 
Closet, Eall or Kitchen. / 
Price, 25¢. each. ei 
Cut thisontandask your =i) 
hardware dealer for them. 7) 
JAYNE & CROSBY, / i 
: Hi 
I6Obine ty St., N.Y. Mull 


16.) 
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PORTRAIT OF AGASSIZ.—Chapter 94 of The 

Agassiz Association has for sale photographs of 
Prof. Louis Agassiz 75 cents. Address C. B. STEBBINS, 
50 Day St., Somerville, Mass. 


ACK NUMBERS and complete sets of leading Mag= 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


MAGAZINES AND REVIEWS /! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczence, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN 
DEPO', 47 Dey street, New York City. 


A TEMPORARY BINDER 


MAGAZINE 


HY DRAULIC 
ELEVATORS and 
WATER MOTORS 


Send for New Catalogue 


CHICAGO. NEW YORK, 


39 Dearborn St. 


Tuerk Hydraulic Power Co. 


12 Cortlandt St. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANy suBjECT furnished by B: PICKMAN 


MANN, Wasuincton, D. C 
Correspondence fee, 50 cents. 
free. 


Explanatory circulars 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Scfence is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


ss:JOHNHASTINGS= <A=R=HART=  JOS=TRIPP. 
.)) Prest. GenManager. VPrest. 


OTO= 
IRAVIN 


BRANCH AT 79.8-CHESTNUT STi 
@ SS PHILADELPHIA: PAP 


FOR 


a) 

NGRAVING £23 
ae ILLUSTRATIVE 
AND ADVERTISING 


‘a SINGLE COPIES, TEN CENTS. 
NEW YORK, MAY 4, 1888. $3.50 PER YEAR, IN ADVANCE. 


Entered at New York Post-Office as Second-Olass Mail-Matter. 
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Lhe Science Company, Publishers, 47 Lafayette Place, New York. 
London agent: G. E. Stechert, 26 King William St., Strand. 


A NEW LABORATORY MICROSCOPE. 


ng this microscope we have discarded luxuries, retaining 
ave regarded solidity and thorough workmanship as 


| prime featu ‘croscope intended for students’ use, especially in 


laboratory wor ~~ he lenses (1 inch and } inch) give a clearness of 


Fine 
Adjustment 
Screw is on the 
right-hand side 
and not the left 
as shown. 


definition consonant with the mechanical construction of this micro- 


scope. 
FROM AN EMINENT HISTOLOGIST. 


IrHaca, N.Y., March tst, 1888. 
The Acme No. 5 microscope sent for examination came duly 
[copy.] and has been thoroughly examined by me and by representa- 
tives of the Departments of Botany and Entomology. We 
are all very much pleased with it. 
| It seems to me that this is the best microscope for the price that I 
| have ever seen. 


(Signed) Simon H. GAGE, 
Histological Laboratory, 


*‘sjooyaIS pue 


Cornell University. 


Price, in Case, $28 oo. 


Send for copy of the MICROSCOPICAL BULLETIN (December number) 
containing description of this microscope and various other matters of 
| interest to the worker, including a paper by Prof. John A. Ryder on 
‘“Celloidin-Paraffin Methods of Embedding,” discussion of Professor 


Minot’s ‘‘ Complaint,” etc 


Send also for our Catalogue of Microscopes, 67th edition. 


MAKERS OF 


games W. Queen & Company; THE ACME MICROSCOPES: 
924 Chestnut Street, Philadelphia. 
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Lee and Shepard's 
NIE WwW BOOKS 


SEE, DO, AND THEN TELL 


CHIPS FROM A TEACHER’S 
WORKSHOP. EDUCATIONAL 
TOPICS OF THE DAY 


By L. R. Klemm Ph.D., Cloth $1.20, net. 
$1.35. 


‘Teachers ought to know it. Common-Sense for in- 
structors in the public school. Stories which indicate the 
right method. A book that all American teachers should 
read. His book is the first one we have ever seen that 
puts the young teacher on the right track and keeps him 
there though all the departments of his work, It is 
throughout based upon common-sense. It teaches prin- 
ciples, but the principles are always presented concretely 
in a form to be understood, ‘This is really the teacher’s 
vade mecum.’'—Boston Herald. 


The Art of Projecting. 


A Manual of Experimentation in Physics, Chemistry, 
and Natural History, with the Porte-Lumiére and 
Magic Lantern, also with Electric Lights and Lamps, 
and the Production and Phenomena of Vortex Rings. 
By Professor A. E. Dolbear, inventor of telephone. 
New edition. Illustrated. $2.00, 


By mail 


Prof. Dolbear is one of the most enthusiastic and ac- 
complished physical investigators now living. He 1s orig- 
inal in thought and pleasant and lucid in his literary style 
He has strong claims to be the original inventor of 
the telephone, and is to-day the inventor of the most 
practical form of that instrument yet constructed. 
His investigations in the domain of physical science have 
been pursued with the enthusiasm of genius and his words 
carry with them the highest authority. This particular 
work is invaluable to the student and should be in the 
library of every general scientific reader or experimenter. 


DR. WALTER P. MANTON’S 
HANDBOOKS 


Price 50 cents each. 
Beginnings with the Microscope 


A Working Handbook containing Simple Instructions in 
the Art and Method of Using the Microscope, and 
Preparing Articles for Examination. 


Field Botany 


A Handbook for the Collector containing Instructions for 
Gathering and Preserving Plants, and the Formation 
of an Herbarium. Also, complete instructions in Leaf 
Photography, Plant Printing and the Skeletonizing of 
Leaves. 


Insects 


How to Catch aud How to Prepare them for the Cabinet. 
Comprising a Manual of Instruction for the Field Nat- 
uralisi. 


Taxidermy Without a Teacher 


Comprising a Complete Manual of Instruction for Pre- 
paring and Preserving Birds, Animals and Fishes, with 
a chapter on Hunting and Hygiene ; together with in- 
structions for Preserving Eggs and Making Skeletons, 
and a number of valuable receipts. 


Pre-Glacial Man and the Aryan 


Race 


A History of the Creation, and of the birthplace and 
wanderings of man in Central Asia. With a History 
of the Aryan Race; its rise and progress ; the decline 
and the destruction of that nation. By LorENzo BukGE. 
Cloth, $1.50. 


‘*: This is an ingenious and interesting treatise upon the 
subjects under consideration, and proves very clearly the 
ability and research of its author. It deals with man 
and his surroundings long before he became an inmate of 
the Garden of Eden, and traces his progress and changes 
of condition down to the time of the Deluge. The sub- 
ject, while seemingly a dry one, is treated in a novel and 
1 teresting manner, and the book will find many appre- 
ciative readers.” — Washington Chronicle. 


Sold by all Booksellers and sent by mail, postpaid, on 
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dent of Harvard University. 
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son’s UNIVERSAL CYCLOPADIA as a most con- 
venient and trustworthy work of reference. It 
not only gives us new matter up to the latest 
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—- even those articles which seem perfect. It is 
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may be trasted to give nothing bu: the best- 
established and accepted views of scientific 
men, 
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THE SUGGESTIONS which Dr. Gouverneur M. Smith makes, in 
an article contributed by him to the Mew York Medical Record, 
an abstract of which we give in this number of Sczezce, are most 
excellent, and, so far as we are able to judge, are also entirely prac- 
tical. The two things which are especially lacking in the lives of 
those who live in tenement-houses are fresh air and sunshine, 
This is especially true of the invalids, so many of whom are found 
among the poor and unfortunate of all large cities. While those of 
this class who have health and strength may find recreation and an 
‘opportunity to expand their lungs in the parks, the sickly ones must 
remain, often year after year, in the confined, and not infrequently 

dark bed-chambers of a thickly populated tenement-house. Many 
such could be transported to the roofs, while they could not be 
taken to the public pleasure-grounds; and if these were so con- 
structed as to admit sunlight and fresh air, and at the same time to 
exclude the wind and the rain, and were made attractive by the 
presence of a few flowering plants, the results could not but be 
beneficial, and repay a thousand-fold the money expended in mak- 
ing the necessary alterations. There is at the present time one 
serious impediment to a general adoption of such a plan. The 
sewer-system of New York, and of other cities as well, contem- 
plates the extension of soil and waste pipes of all dwellings to the 
roof, so that the foul air, produced by the decomposition of the 
filth which they carry, may find a ready escape into the outer air, 
and not obtain an entrance into the dwelling-rooms. In many cases 
these pipes are trapped from the street-sewer, in many others they 
are not ; and in either case the gases which escape at the roof are 
offensive, and undoubtedly detrimental to health. The writer recalls 
a case of continued fever, which was contracted by a young man, 
who, unable to leave the city during the summer, was in the habit 
of spending his evenings on the roof of his dwelling. The soil-pipe, 
untrapped from the sewer, extended above the roof, and the odors 
which escaped therefrom were often so offensive that he could not 
remain on the roof with comfort. In a thickly settled tenement 
district this evil would be greatly magnified. In the elaboration 
of any plan, therefore, for the arrangement of the roofs of our city 
houses so that they may be utilized as pleasure and health resorts, 
this important element of ill health must not be overlooked. We 
shall be glad to open the columns of Sczence to the discussion of 
this subject, and to reproduce any feasible designs which architects 
or others may devise for the carrying-out of the plan suggested by 
Dr. Smith. 


THE FRENCH EDUCATIONAL WORLD is discussing with interest 
a recent innovation at the Collége de France, to which we have al- 
ready referred in Sczezce. That institution, ranking as the represen- 
tative of the higher education, and having connected with it some 
of France’s most eminent scholars, has converted a chair at the 
college into a chair of ‘ experimental and comparative psychology.’ 
This is a very high tribute to the new psychology, and this illustri- 
ous example will, it is hoped, induce other institutions to take a 
similar step. M. Paul Janet contributes an extensive article in the 
Revue de Deux Mondes, outlining the interests which the new pro- 
fessorship is to represent. and defending it against certain misrep- 
resentations to which it has been laid open. The occupant of the 
new professorship is Th. Ribot, whose name is well known to Eng- 
lish readers, and all of whose works have been translated and edi- 
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tions published in America. His three monographs —upon the 
‘Diseases of Memory,’ the ‘Diseases of the Will,’ and the ‘ Dis- 
eases of Personality’ — are most admirable introductions into the 
studies with which they are concerned. His work upon the psycho- 
logical aspects of heredity is of standard value, and his compilations 
of the systems of English psychologists and of German psycholo- 
gists are hardly less serviceable. M. Ribot will in his new sphere 
be able to still further widen his useful influence by imparting to 
young men the same enthusiasm and liberality of thought which 
he has shown in his works, and nowhere more than in his able ed- 
itorship of the Revie Philosophigue, whose founder he is. The 
opening address of his course Professor Ribot (Revue Sczentifigue, 
April 11, 1888) devoted to a brief survey of psychological work in 
Europe and America. He finds everywhere encouraging examples 
of good work by scientific methods, and draws a very hopeful picture 
of the strides that this young science seems destined to make in the 
near future. The step that the Collége de France has thus taken 
is an indication of the razson d'étre which scientific psychology has 
already proved for itself ; and a similar reform is doubtless to take 
It is gratifying to add that the educational insti- 
tutions of this country are beginning to realize the propriety of such 
a step, and of having a representative of the new psychology in 
their faculties. 


NO DEPARTMENT OF PHYSICAL RESEARCH is more fascinating 
to the biological investigator, or more transcendently important to 
the human race, than that one of comparatively recent development, 
the study of micro-organisms and of their agency in producing dis- 
ease. It is to be regretted that Dr. Sternberg, who was employed 
by the government to make the inquiry in regard to the existence 
of a yellow-fever germ, and the feasibility of securing protection 
from that dread disease by inoculation, was not permitted to pur- 
sue his investigations toa more satisfactory conclusion. His report, 
as it is, will be a very important one, although it will afford no en- 
couragement to those who are striving to account for every known 
disease by the germ theory, and to look to inoculation as a preven- 
tive. 


A VERY INTERESTING FEATURE of the Washington experiment 
in manual training in the public schools, a brief account of which is 
given elsewhere in this issue of Sczence, is the great amount ac- 
complished with a small amount of money. The sum available for 
the current school-year, aside from the salaries of teachers, was 
only five thousand dollars. With this, four carpentry-shops, two 
schools of cookery, and one turning, moulding, and forging shop, 
have been fitted up, the last with a steam-engine, shafting, etc.; and 
all the material used in them, and in the teaching of sewing to the 
girls in all the grammar grades, have to be paid for. The number 
of pupils, boys and girls, enrolled in the two higher grades of the 
grammar-schools in which it has been attempted to introduce man- 
ual training, and in the High School, was last year 3,807, and it is 
probably a little larger this year. The number of the pupils com- 
prising the manual-training classes is 1,243. It is true that the 
most of these are receiving only one-half as much instruction as is 
desirable, and that a much larger amount of material could be used 
to advantage; but the fact that Superintendent Powell has accom- 
plished so much with so small a sum proves that the expense of 
making an experiment in manual training in connection with the 
public schools, at which so many cities have hesitated, need not 
deter them. 
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THE PECUNIARY ECONOMY OF FOOD. 


UNDER this attractive title there appeared in the January Cez- 
zury an article from the pen of Prof. W. O. Atwater, in which he 
propounded to the American people this question : — 

“Ts not the American, of all civilized men, the most wasteful, and 
is not his worst wastefulness in his food —and drink? ” 

This question comes closely home to nearly all classes; no more 
to the coal-laborer who made his boast, ‘‘ No one can say that I do 
not give my family the best of flour, the finest sugar, the very best 
quality of meat,” than to the affluent whose every desire can be 
gratified without pecuniary embarrassment. 

Said a millionnaire to two young merchants, “If you cannot af- 
ford to eat mackerel, eat herring.” Therein was hidden the secret 
of his success in acquiring fame and fortune. His wife was his 
co-laborer, a rigid economist, and yet she confesses her inability to 
overcome the wasteful habits of her kitchen servants. 

Even those who preach the doctrines of Him who bade His dis- 
ciples “gather up the fragments that remain, that nothing be lost,” 
are wasteful. 

A butcher in Philadelphia who has been supplying the laboring- 
class with meat for a number of years, informs me that five years 
ago there was a quick sale for all the cheap cuts, but now so uni- 
versal has the habit become of buying the more expensive cuts, that 
there is no market in his neighborhood for low-priced meat. 

A former president of the West Washington Market Association 
stated that it is the impecunious class that is most exacting regard- 
ing their meat-supply. They demand the most expensive cuts, 
while people in possession of an ample competency study economy 
in the purchase of their supplies. 

In a neighborhood where the Scotch laborer predominates, I am 
informed that they buy the cheaper cuts, and make the most eco- 
nomical use of them, while the Irish in the same locality are univer- 
sally wasteful. A gentleman formerly prominent in the Massachu- 
setts State Board of Health, and of extended experience in studying 
all subjects connected with food, states that no greater truth has been 
uttered before the American people in recent years than that made 
by Mr. Edward Atkinson, that “if the people of this country would 
knock the bottom out of the American frying-pan, they would have 
one-third more money to spend for?rent than they now have.” 

We plead guilty. Are not American dogs sleek and fat? Wher- 
ever there is a profusion of food, there you will find fat dogs ; while 
in countries where the supply is scant, or where economy in food is 
compulsory, dogs are lean and hungry; for instance, as in Turkey, 

We confess that there is, on the part of the average American 
and his imported allies, a prodigious waste of food, —in its pur- 
chase, its preparation and use. 


‘“O wad some power the giftie gie us, 
To see oursels as ithers see us! 
It wad frae monie a blunder free us, 
And foolish notion.” 


These lines prompted us to put the above question to a French- 
man, for many years master of the household of one of the crowned 
heads of Europe, a professional cook, a man of extensive travel, and 
at present, as for several years past, engaged in this country in the 
preservation and manufacture of food-products. And thus he re- 
plied: “Is there waste? Yes, in all directions. I never saw any 
thing like it. Tables are overloaded. There is too much of 
every thing. This waste is most notable at hotels, where it is so 
marked as to be ridiculous. 

“You Americans seem to take very little pleasure at the table. 
You gobble up your food, or else take it as if it were medicine. 
Then there is no variety to the American table. A few articles are 
served day after day. Your én is the same everywhere, — beef- 
steak, ham and eggs, pork chops, sausages, pancakes, and pie. 
Last summer, in a trip to Bar Harbor, my daughter kept an account 
of the number of times beefsteak appeared upon the table, reporting 
upon her return that seventy-two times it was the main article 
served. In France the higher classes thoroughly understand the 
value of food. There is no waste, no loss in the kitchen. The 
clean remnants from the tables of the higher classes are purchased, 
overhauled, and sold in the market to the poorer classes, who waste 
more than the better, largely through ignorance. In France it is 
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considered sufficient to serve one kind of vegetable with meat; but 
here in the United States, if four or five sorts are in season, yow 
will be pretty certain to find three or four of them upon the table 
at once. Bad cooking is one reason for this great waste. The art 
of using the unsoiled remnants from a meal is not understood. 
These can be prepared in many ways, and so nicely disguised as to 
come to the table a second time in an attractive manner. Ameri- 
cans fail in this respect, because in the first cooking of meat it is 
overdone, so that, when subjected to a second cooking, it is made 
unpalatable. Faulty carving has also much to do with the univer- 
sal waste of food.” 

Is this waste wilful? We are not prepared to answer affirma- 
tively, or to indorse the statement that Americans are indifferent, 
and manifest an aversion to food-economizing. Waste may be, as 
claimed, epidemic in the United States; but it is not so through 
universal ignorance, although a portion of it may be so charged. 
That seems like a libel on the thrift and industry of the early set- 
tlers of New England, whose work and influence are felt throughout 
the United States. In new countries, where the reward of indus- 
try is unusually liberal, time is of great value. In Australia, 
where fortunes are made quite as rapidly, if not more so, than in 
this country, there has been a prodigious waste of food. There, as 
well as here, time is of greater value than in continental Europe. 

There is no true economy in saving twenty-five cents’ worth of 
nutriment when the time it requires is worth in other directions a 
greater sum. Many waste food because they will not or can not 
take the time for the proper preparation of the cheaper sorts. To 
make the most economical use of food requires time and trouble. 
It is easier to broil the toothsome sirloin or porter-house than to: 
boil or stew some cheaper cut. We find that the wife of the coal- 
laborer who furnished his family the best of every thing on seven 
dollars a week, “had to cook before six in the morning, or after half- 
past six at night, because she worked all day in the factory.” Her 
time was worth more in the factory than in the home. This prob- 
ably accounts in some measure for the waste on the part of wage- 
earners, the balance being attributed to ignorance, or, as Professor 
Atwater puts it, “innocently committing an immense economical 
and hygienic blunder.” 

This waste, so common to Americans, seems an anomaly in view 
of the fact that in every direction the laborer is taught by the capi- 
talist that it is only by the most rigid economy that profit is gained. 
Thus we find that a huge monopoly, as the Standard Oil Company, 
is constantly demonstrating to its laborers that ninety per cent of 
the crude oil received is manufactured into products having a com- 
mercial value. In the large hog-slaughtering houses throughout 
the United States, it is said that every thing connected with the hog 
except the squeal is saved. In the large abattoirs even the blood is 
saved, and utilized for fertilizing purposes. 

It is by giving a commercial value to the little things which a few 
years ago were wasted, that large corporations are enabled to pay 
dividends. And yet, with this economical lesson constantly be- 
fore all wage-earners, there goes on an enormous waste of food. 
The capitalist who enforces economy in his factory is in his house 
as much a sinner as his uneducated workman, Can it be ac- 
counted for in any other way than that time in the United States 
has a greater value than in any other country, and that at this peri- 
od of our history it is worth more in other directions than in de- 
monstrating the pecuniary value of food? That eminent student of 
economic science, Mr. Edward Atkinson, says that nowhere else 
are the products of labor and of capital so adequate and so ample 
as in the United States, and that nowhere else are wages and profits 
so high. 

“ Necessity is the mother of invention,” and therefore we believe 
that when time is of less value in the United States than at present, 
and there is greater necessity for economy in the use of food, the 
average American will lead in getting the maximum amount of 
proteine at the minimum of cost. 

This waste can be and is being checked. It is not as great as it 
was twenty years ago. The press fairly teems with books and 
journals devoted to household economy. There is an enormous 
demand for this sort of literature, so great that every newspaper 
devotes space to the subject. Through these mediums, the cook- 
ing-school and the instruction in cooking in the public schools, the 
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people, and especially the rising generation, are being taught the 
pecuniary value of food. The mass of the people do not realize the 
extent of waste now going on. It can be more fully brought to 
their attention when the pulpit seconds the press, and the preach- 
ers themselves learn the pecuniary value of food, and urge it upon 
those to whom they minister. When we are taught that it is sinful 
to waste, we shall be more apt to imitate the French, and have a 
greater variety of food, at less expense, with more leisure for the 
economical housewife. 

Since 1865 the United States has led all other countries in the 
preservation of food in hermetically sealed tins. Every variety of 
soup, meat, fish, poultry, game, fruits, and vegetables is available at 
any season of the year. 

The people are very rapidly learning “the pecuniary economy of 
such food” as compared with a like quantity of the same articles 
in a fresh condition. For instance: a one-pound can of the finest 
salmon in the world, packed on the Columbia River within a few 
hours of the time the fish is captured, costs the consumer 20 cents, 
He is thus enabled to secure nutrients at a cost of 55 cents per 
pound, which in fresh salmon at 35 cents per pound, as ordinarily 
obtained in city markets, would cost $1.40 per pound. Until re- 
cently this has been appreciated to a far greater extent in England 
than here. In this country, five years ago, there were consumed 
16,000,000 tins of salmon. Since then each year has recorded a 
rapid increase in the quantity used, until last year 24,500,000 tins, 
or more than one-half the supply, were taken for home consump- 
tion. England is the chief buyer of American tinned meats, simply 
because consumers at home do not fully realize that a greater 
amount of nutriment for a given sum can be obtained in that way 
than from a like quantity of fresh meat at a far greater cost. 

The waste of Southern cotton-fields is now being transformed 
into wholesome and cheap food, and destined, as W. Mattieu Wil- 
liams believes, to take the place of lard as a frying-medium. We 
need not further specify in order to prove, that, as a people, we are 
making progress in the direction of checking waste, and that as 
population becomes more dense, time of less money-value, and the 
necessity for economy greater, we shall master the full meaning of 
“the pecuniary value of food.’ F. N. BARRETT. 
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RUSSIAN chemical literature has been enriched this winter by two 
considerable works, though of unequal value, — Mendeleef’s work 
on solutions, and Menschutkin’s ‘Essay on the Development of 
Chemical Theories.’ In the former book the celebrated Russian 
chemist gives a considerable account of his own work, together 
with a clear exposition of the views of other chemists. I cannot 
attempt to analyze it here, but mention only that he formulates 
some simple laws in this matter, which will undoubtedly be ac- 
cepted by the scientific world. Menschutkin’s book leads us from 
the phlogiston theory to the views of the present generation of 
chemists. The last chapters are the best. The author has for 
some years been engaged in the arduous task of measuring the time 
and other conditions of chemical re-actions. The second edition of 
Beilstein’s ‘Handbuch der Chemie,’ published, like the first, at 
Leipzig, is rapidly advancing. Though rather a compilation, it is 
an exceedingly useful book, and itis scarcely credible that it should 
be the labor of one man. The author has been for more than 
twenty years professor of chemistry, and director of the chemical 
laboratory of the Technological Institute at St. Petersburg. 

Professor Mendeleef received a short time ago an official mission 
to the Donetz coal-basin. The mine-owners petitioned for it, rep- 
resenting that his work on the petroleum question proved him to be 
equally competent in the scientific and economic aspect of it. 

Russia has to deplore the early death of a man who has already 
done much for science, and could be expected to do more, — the 
zoologist M. Bogdanow, professor of zoology at the University of 
St. Petersburg. Born in 1841, educated at the Kazan University, 
where he finished his studies in 1864, he came to St. Petersburg in 
1871, and remained professor till his death, March 16, 1888. Mam- 
mals and birds, and their geographical distribution, were his prin- 
cipal studies, especially the latter. His two greatest works are, 
«The Birds of the Caucasus,’ published in 1885; and ‘Russian 
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Ornithology,’ the first part of which appeared in 1885. He travelled 
extensively, especially in eastern Russia, the Caucasus, and to Khiva 
and the surrounding deserts, and gave some of the best descriptions 
of these countries to be found anywhere. For some years he was 
very much interested in economic zoology, especially in the breed- 
ing of domestic birds. As professor he was exceedingly popular, 
and some of his pupils have already done good work. 

The results of the past ‘geographical campaign’ were not bril- 
liant, as no first-class geographical expedition was in the field, It 
is to be hoped the current year may give more. General Prejeval- 
sky is here, and hopes to start again for Tibet in August or Sep- 
tember, 1888, to equip the expedition, buy camels at Karakol, near 
Lake Issyk-Keel, and then go via eastern Turkestan. A money- 
grant from the government will certainly not be refused for his ex- 
pedition, on account of the high scientific character and political 
importance of the former. 

He has brought with him the manuscript of the narrative of 
his fourth journey, which is soon to be published. As to the special 
reports on botany, zoology, etc., they are in the hands of specialists, 
and some of them will take considerable time. 

Potanin is now at Irkutsk, having accepted the position of secre- 
tary of the East Siberian branch of the Russian Geographical Soci- 
ety. He is occupied in writing the report of his last extensive 
journey to western China, Mongolia, etc., and is not likely to start 
very soon on a new expedition. 

As to the work of the Russian Polar Commission, the report on 
terrestrial magnetism at Sagastyr, at the mouth of the Lena, will 
soon be issued, while the additional observations will not be issued 
until some years later. The reason is, Lieutenant Jurgens has been 
ordered to embark for Vladivostok, and will have no time for the 
discussion of the Sagastyr observations for two or three years. 

The council of the Imperial Russian Geographical Society have 

decided to grant money for the fall expedition in 1888: Kousnezow 
to the northern Caucasus, Kossikow to the south-western Caucasus. 
Both will study the glaciers. The latter goes principally for stud- 
ies on mammals and birds. Adrianow will go to the Altai, Colonel 
Grombtschewsky to the Pamir, Listow to the Crimea, where he did 
good work in 1887. An expedition which is not entirely decided upon 
is that of the astronomer Baklund, and geologist Kudriawtsew to 
the Kola Peninsula. The geologist Iwanow, well known for his 
explorations of the Pamir, is to start in a few days for Vladivostok, 
for a two-years’ exploration of the vicinity, the Sichota-Alin Moun- 
tains, and southern part of the Ussuri basin, the principal aim being 
the discovery and exploration of coal-mines. 
, The Meteorological Commission of the Geographical Society is 
doing good work, and now organizing some stations which will 
make observations which may be useful to agriculture; viz., actino- 
metric, and on the temperature of the soil from the surface to a 
depth of two metres. The most interesting of these stationsis that 
proposed at Sultan-Bend, on the Murghab River, south of Merv, 
where a great dam is to be built across the river, and the water re- 
tained to irrigate 300,000 hectares of the most fertile land. Exten- 
sive cotton-culture is contemplated on the land thus redeemed from 
barrenness, as in that country no culture is possible without artifi- 
cial irrigation. 

The depression of agriculture and low prices are the topic of the 
day, and often discussed in more or less learned societies; but it 
would be difficult to give a brief account of them, and most of the 
discussion is of no scientific value. 

The season from January to the middle of March has been a 
rigorous one also in the north of Russia. The frosts were remark- 
able for their persistency more than for their rigor. From the 7th 
of January to the 22d of March there was no thaw at St. Peters- 
burg, yet the air-temperature did not sink below —29° C. It fell 
much lower in February, 1867 (—33.5°); January, 1868 (—38.0°); 
February, 1871 (—36.3°); and December, 1876 (—37.6°). It sank 
below —30° even in March, 1867 and 1877." For many days in 
January, February, and March the coldest region was southern and 
central Finland, the cyclones passing south of it. Thus in the 
north we did not have the fearful snow-storms which were experi- 
enced nearer to the centre of the cyclones in central and southern 


1 In all these cases not the minimum temperature, but the lowest of those observed 
by observations made thrice a day, are given. 
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Russia as well as in Germany, where traffic was blocked for many 
days. Now it is often stopped on account of the melting of the 
enormous amount of snow accumulated in winter. Destructive 
floods have already begun, especially in Hungary and Galicia, and 
will extend northward and eastward as the season advances. 


O. E: 
St. Petersburg, April 2. 


SCIENTIFIC NEWS IN WASHINGTON. 


Manual Training in the Washington Public Schools. — Dr. Sternberg’s 
Investigations in Regard to the Yellow-Fever Micro-Organisms. — 
Production of Copper, Lead, and Zinc. 


Manual Training in Washington. 


A YEAR ago Congress appropriated five thousand dollars to be 
used during the present fiscal year for the experimental introduc- 
tion of manual training into the public schools of Washington, in 
accordance with a plan outlined by Prof. W. B. Powell, superin- 
tendent of schools of the District of Columbia. Industrial drawing 
had been introduced into the schools six or eight years ago. Be- 
ginning with moulding in clay and stick-laying and the study of the 
forms represented, the pupil is advanced, during the eight years of 
the course below the High School, to constructive drawing, free- 
hand and instrumental ; to making working drawings of the hollow 
cylinder, of the bolt-head, of the bell, of the pulley, of the try-square, 
and of framing (the mortise and tenon); to the making of conven- 
tional ornaments, drawing plant-forms from nature and adapting 
them to ornament, etc. Professor Powell’s plan was to supplement 
this by making work in shops a part of the regular course for the 
boys in the two higher grades of the grammar-schools and in the 
High School, and in the same way to ingraft instruction for the 
girls in cookery, upon the same grades. 

With the funds provided by Congress there were fitted up, at the 
beginning of the present school-year, two schools of cookery, four 
schools of carpentry, one school of turning, moulding, and forging, 
and one school of sewing. The cost of furnishing and equipping 
each school of cookery with chairs, table, washstand, cupboard, 
dishes, range, boiler, and fittings, was $202.20; that of each school 
of carpentry, for benches, tools, lumber, and nails, a little less than 
$400 ; and that of the school of turning, moulding, and forging, in- 
cluding moulding tools, forges, lathes, and tools for same, shafting, 
belting, pulleys, and fittings, and steam-engine, $1,800.29. The 
estimated cost of materials for all of these schools for the current 
school-year, the estimate being based upon the actual expenditure to 
Jan. 1, is $631.53. Eight teachers are employed, — two of cookery 
at $500 a year each; four of carpentry and one of turning, etc., at 
$650; and one of sewing at $700. The teachers of carpentry, turn- 
ing, and forging are all graduates of the Worcester (Mass.) Poly- 
technic Institute, specially trained to give this kind of instruction ; 
and the teachers of cookery are graduates of the Washington Nor- 
mal School, who have taken a special course in cookery under the 
supervision of Superintendent Powell. 

The number of pupils now under instruction, drawn from the 
seventh and eighth grades of the grammar-schools and from the 
High School, is as follows: in the schools of cookery, 471; in the 
schools of carpentry, 660; in the school of moulding, turning, and 
forging, 112; in the school of sewing, 600, These schools, except 
the sewing-school, the instruction in which is given in the regular 
classrooms, are divided into classes of about twelve pupils each, 
which succeed each other during each school-day at intervals of 
one hour each. Every class, therefore, has one hour’s instruction 
in the shops each week. It is Superintendent Powell’s desire to 
increase this to two hours a week as soon as sufficient funds are 
available, and shops have been provided for all the pupils in the grades 
mentioned. In the cooking-schools, each lesson consists of instruc- 
tion in the chemistry of toods and cooking, in the relative nutrient 
qualities of different articles, in the selection of food at the markets 
and the groceries, and in the practical preparation of one dish. 
During the week intervening between the lessons, the pupils are re- 
quested to make a trial of the dish last made, and to report success 
or failure. 

The interest of the pupils in this work is very great. The teach- 
ers have been surprised to tind how many of the girls in the two 
higher grades of the grarnmiar-schools and in the High School are 
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entirely ignorant of even the plainest cooking. This is true not 
only of the daughters of wealthy parents, but of those of families 
of small income, like clerks in the government departments. In a 
large majority of cases no instruction at home seems to have been 
given the girls in the public schools. Again: the more wealthy 
parents are, as a rule, the more anxious that their daughters shall 
join the classes in cookery. Some of the pupils at first objected 
to washing the dishes and making the kitchen ready for the next 
class, but this false pride has already disappeared. A healthy emu- 
lation has sprung up among the girls of each class to be able to 
report the most successful experiments in cookery at home; and in 
many a family in Washington an improvement in the methods of 
preparing food has already taken place, as a result of the few months’ 
instruction that has already been given. 

The schools of carpentry are also divided into classes of twelve 
pupils each, and the course comprises two years’ instruction. Dur- 
ing the first year the boys in the seventh and eighth grades of the 
grammar-schools are practically taught the correct methods of using 
planes, handsaws, chisels, gouges, brace and bits, hammer, gauge, 
and other tools in the working of wood; the laying-out of work 
with knife and pencil, using try-square, bevel, and dividers, and 
working from drawings executed by the pupil himself; the making 
of plain and more complex mortise-and-tenon joints; dove-tailing 
and plain cabinet-making ; the making of articles of practical util- 
ity for the schools and shops; the putting-together of work with 
brads, nails, screws, and glue; the care and sharpening of edged 
tools; and the use of circular saws. 

A visit to the schools of this grade showed wonderful progress. 
during the few months since they were established, and this prog- 
ress was especially striking when some of the earlier work was 
compared with some of the later. In one of these schools, each 
pupil was engaged in making a shoe-blacking box. The designs 
were all original, and no two of them were alike. Some of them 
showed considerable invention in the form and arrangement of the 
boxes. Working-plans had first been made, and submitted to the 
teacher for his approval, and every pupil was required to construct 
his box in accordance with the plans submitted. The work was 
well advanced when seen ; and some of it would have been highly 
creditable to a skilled cabinet-maker, while the average of it all 
was certainly as high as that which would be done by the average 
Washington mechanic. Benches for use in the shops, shelves and 
cupboards for the use of the schools, geometrical blocks for the 
primary schools, and many other articles, had already been made by 
the classes of this grade. 

In the turning, moulding, and forging shop the boys from the 
eighth grade of the grammar-schools and from the High School 
are taught the use of all the hand wood-turning tools, embracing 
plain and fancy turning in hard and soft wood, inside and outside ; 
the use of chucks and face plates; pattern-turning ; bench-mould- 
ing in sand; casting soft metal, embracing the use of slickers, 
trowels, riddle, etc., using patterns made by the pupil himself ; the 
forging of small articles of soft iron and steel, and steel tools, with in- 
struction in the simpler methods of manufacture of iron and steel ; 
practice in welding iron and in hardening and tempering steel, and 
by lectures on metallurgy. 

It is the intention to give each class two hours of practical in- 
struction a week; but, owing to the small number of shops and the 
limited number of teachers, they are receiving but one hour a week 
this year. But their progress has been very satisfactory. The 
work in turning, moulding, and forging, while showing great dif- 
ferences of adaptability on the part of the pupils, proves that every 
boy is capable of learning to use common tools, and of making with 
them a thousand and one articles which, before the few lessons he 
has received, he would not dream of undertaking. Among the 
useful articles already made in this shop are a set of filter-stands 
for the physical laboratory of the High School, handles for tools, 
etc. 

The interest of the boys in the work of the shops is as great as. 
that of the girls in cookery. They are all bright, wide awake, and 
there is no listlessness, no idling the time away. As all the mem- 
bers of each class are engaged upon similar work, there isa healthy 
emulation among them to produce the best results. It is also 
noticeable that the wealthier parents take more interest in these 
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shops than those in more moderate circumstances, and, as a rule, 
desire that their sons shall have the manual training, even though 
they intend to enter professions. 

What is claimed for the Washington experiment is, that it is an 
attempt to ingraft upon the common schools a system of manual 
training that shall give to all the boys a practical knowledge of the 
use of the most common tools used in working in wood and iron, 
and to all the girls a similar knowledge of plain cooking and sew- 
ing. This it is intended to do without interfering with the regular 
studies; each class, when the schools are completely organized, 
devoting two hours a week to the manual training. 

The shops in Washington have not been established long enough 
to make it possible to determine whether the experiment will be 
successful or not. The only thing that can be said of it is that the 
results thus far seem to be encouraging. Of the single school of 
carpentry established in the High School last year, and attended by 
225 pupils, Superintendent Powell says, ‘‘ The work was successful. 
It was not difficult to manage it with the other regular courses of 
study of the school. The boys seemed to like the work, and 
showed no disposition to withdraw from the class. Although but 
one hour’s instruction per week was given each pupil, a marked im- 
provement in the use of tools was noticed; and it is known that 
many boys did corresponding work at home for practical and ‘use- 
ful purposes, which was furthered at least, if not induced, by the 
training and suggestions received at the school shop.” The late 
principal of the High School, in his annual report of the first year’s 
instruction in carpentry, said, ‘It is certain that it did not hinder 
the general progress of any boy engaged in it, and it is equally cer- 
tain that the influence of the work was beneficial in various ways in 
the school.” 

Superintendent Powell recommended an appropriation of ten 
thousand dollars for manual training in the Washington schools for 
the next year, and it is probable that eight thousand will be granted. 
This will make it possible to increase the number of schools of 
cookery and of the shops, and to provide additional instruction. 
Opportunities will thus be provided for all the pupils of the highest 
two grades of the grammar-schools and of the High School, and 
probably the number of hours of instruction can be increased from 
one to two hours a week for each class. 


The Yellow-Fever Germ. 


Something more than a year ago it was positively announced that 
a Mexican physician had discovered the yellow-fever germ; that it 
could be cultivated; and that, by inoculation with it, human beings 
could be rendered unsusceptible to the disease. Subsequently a 
similar report was received from Brazil, and together they caused 
wide-spread discussion both in this country and Europe, not only 
in the medical journals, but in the popular press. So important was 
this matter considered in Washington, that the President deter- 
mined to have aspecial inquiry made in regard toit, and Dr. George 
M. Sternberg of Johns Hopkins University, a man of large practical 
experience with fevers, was appointed to make it. He visited Mex- 
ico and Brazil; and, although he has not yet submitted his official 
report, he obtained permission to prepare and read in advance of 
it a paper on the subject, setting forth in a general way the results 
of his inquiry. This paper was read before the College of Physi- 
cians, of Philadelphia. 

The amount of time accorded Dr. Sternberg not only prevented 
the investigation from being as thorough.as was desirable, but it 
made it necessary for him to visit Brazil in June, which is in the 
winter season south of the equator, and Mexico in September, when 
there were comparatively few cases of yellow-fever. His opportu- 
nities for observation, therefore, were not as good as could be 
wished. But his inquiries did go far enough to justify him in say- 
ing that he found really nothing to sustain the sanguine expectations 
of the Mexican and Brazilian scientists. Such examination as he 
had been able to make in Havana, Vera Cruz, Rio Janeiro and 
other Brazilian ports, which had yellow-fever, had not discovered 
any such micro-organisms as these gentlemen say they have found. 
These investigations were not confined to the blood alone, but to 
the alimentary canal and other parts of the digestive organs, and 
were extended also to the muscles and other tissues. 

In order to show the exact degree of success in preventing yellow- 
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fever by inoculation, Dr. Sternberg said that out of 44 inoculated in 
Rio Janeiro, 22, or 50 percent, had been seized with the disease ; 
and of these, 9, or 40 per cent, had died. ‘‘ This is important,” ob- 
served Dr. Sternberg, “when taken in connection with the usual 
rate of mortality, which is 30 per cent, as showing, that, so far from 
being a protection, inoculation increased the effects.” . 

Dr. Sternberg said that in his official report to the government 
he had laid stress upon the fact that certain experiments which 
ought to have been carried out were rendered abortive by his hav- 
ing to return to Washington in accordance with his official orders. 
Under these circumstances, he had thought it best to advise that 
the investigation be continued by means of autopsies and with the 
blood taken from the living patient. In accordance with this rec- 
ommendation, the President had directed him to continue his in- 
quiry. So far as a practical analysis of the blood of the subjects 
referred to by the Mexican and Brazilian doctors was concerned, 
he had failed to find any such condition as they had described. 
At the same time further experiments ought to be made, although 
he had found no evidence to prove that the Mexican and Brazilian 
doctors had solved the problem of preventing yellow-fever by their 
inoculation and microbe theories. 


Copper, Lead, and Zinc. 


Prof. David T. Day, geologist in charge of the Division of 
Mining Statistics and Technology, of the United States Geological 
Survey, has issued a preliminary statement of the production and 
consumption of copper and of the production of lead and tin in the 
United States for the year 1887. The production was as fol- 


lows : — 
1885. 1886. 1887. 
Pounds, Pounds. Pounds. 
Domestic copper......-..--. 165,875,766 156,735-381 177,420,524 
From imported pyrites and 
Oe} SolonegeooupeonoG 5,086,841 4,500,000 39750,000 
Total.... 170,962,607 161,235,381 181,170,524 
Short Tons. Short Tons. Short Tons, 
aie ne |= — 
Desilverized lead............ 107,437 114,829 135,552 
Non-argentiferous lead..... 21,075 20,800 25,148 
Motalgeriretiettetetre 129,412 135,629 160,700 
Spelterhiaiejeecievslescneiss 40,688 42,641 50,340 


It is very difficult to secure trustworthy statements of stocks of 
copper in producers’ and dealers’ hands, and 27 ¢ransztu, and there- 
fore Professor Day has adopted the plan of obtaining statements 
from the consumers of the country of the amount of copper used 
by each for a series of years. Answers were received from every 
brass and copper mill and from every brass foundery of any conse- 
quence in the country. The consumption of the copper and brass 
rolling-mills and wire-drawers was, in 1885, 51,110,522 pounds ; in 
1886, 63,921,217 pounds; and, in 1887, 72,521,287 pounds. The 
brass-founders used, in 1886, 8,146,866 pounds, which rose to 
9,822,731 pounds in 1887, an increase of 20.5 per cent in one 
year. Adding the two series-of figures, a total consumption is 
reached of 82,344,018 pounds in 1887, as against 72,068,083 pounds 
used in 1886 by the same establishments, — an increase of 14 per 
cent. Professor Day reaches the conclusion, therefore, that the 
copper-consumption of the United States has been generally over- 
estimated, and that in 1887 it was not much, if any, in excess of 
100,000,000 pounds of new copper. 


ELECTRICAL SCIENCE. 
Intensity and Consumption of Different Sources of Light. 


THE following are results of careful measurements, the unit be- 
ing a standard English candle. The tables are summarized. 


Petroleum Lamps. 
A number of different lamps were used. The general result was 
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that all the forms had about the same efficiency. The consump- 
tion of oil is about 4.5 grams per candle-power per hour. 


Candle-Power, Cubic Feet per Candle-Power 
Gas-Burners. 
Mean. per Hour, Mean. 

Ordinary fishtail................ 17 523 
Aroandtme trices caitce 20.5 -410 
Auer’s incandescent...... ..... 12.5 290 
Siemens regenerative No, 3..... 66. 260 
te st INCH bodes 172. +359 

40 230 

181 160 


The argand burner is better than the fishtail: the latter uses nine 
cubic feet per hour instead of five or six, as is usually calculated, 
although this is largely a matter of local condition. The Auer in- 
candescent lamp uses only half the gas that the fishtail consumes, 
but the deterioration of the incandescent material must be added. 
Of the high-candle-power lamps, the Wenham is most economical. 


Arc Lamps (Electric). 


Mean Candles. 
per Horse-Power. 


Mean Candles 
| 


IASI so ood ongococonbudopnDoDSD 250 goo 
TAS tAN eno ospodpengonoodao5 820 4290 
SSNENS coon ovadocssspbo0as0E60 2,200 1.330 


Incandescent Lamps. 


Mean Candles 
Mean Candles. | 
| per Horse-Power. 
ube M SANS Cee ay | 
Edison (old type)...........-.-- 16 | 122 
DCO ayo ohoososatcs 16 147 
Swan (old type)........2...-+-+ | 16 | 133 
| 
OO) (GOR? Taye)c one anenessao0s 16 | 157 
Siemensheeeeeu iret teint 16 169 
Berns teinverermetteee cirri: 16 157 


Magnesium Lamps. 


These consist of a small clock-work which gradually unrolls the 
magnesium ribbon, and advances it through the centre of a reflector 
at a rate which can be regulated to equal that of consumption. 
From one to eight ribbons can be used. A ventilatoris provided for 
the escape of the fumes produced by the combustion of the metal. 


Consumption per Hour 
No. of Ribbons. Candles. . 
per Ribbon for roo-Candle Power. 

I 3,200 Il.14 grams. 

2 5,880 mMysrey 9 OG 

4 8,000 14.80 ‘* 

6 11,300 T4e5 au oe 

8 17,000 T4cO3Mm ¢ 


The price of the ribbon is nearly five dollars a pound, and this 
will make the price of one hundred candles per hour sixteen cents. 
This lamp can be improved, and the price of magnesium will prob- 
ably fall. 


A NEw ELECTRIC METER. — Prof. R. Boernstein of Berlin has 
invented a new form of current-meter for measuring the amount. of 
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current used at points of consumption. It consists of a compact 
electro-dynamometer whose indications are proportional to the in- 
tensity of the current, combined with a planimeter for integrating” 
the deflections. ‘The registering-apparatus is attached to a vertical 
wheel, which turns by the friction of a horizontal wheel driven 
uniformly by clock-work, which it touches. As the vertical wheel is 
nearer to or farther from the centre of the horizontal wheel, its 
velocity of rotation is less or greater, and its position is governed 
by the deflection of the dynamometer, being nearer the centre for a 
small, farther for a large, deflection. The apparatus is compact, 
and is said to measure to one-half of one per cent: it can be used 
for both direct and alternating currents. In case the necessity of 
winding the clock-work were an objection, it would be easy to ac- 
complish this by a small motor that would be thrown in circuit 
when the spring was uncoiled to a certain amount. 


THE RADIOGRAPH. — M. Louis Oliver proposes, by an applica- 
tion of Crooke’s radiometers, to measure the total amount of light 
falling upon the vanes, the record having reference both to the 
time and intensity of the light. As the vanes of the radiometer 
revolve, they make contact with a wheel, closing an electric circuit. 
The wheel form of contact is adopted, as it offers very little resist- 
ance to the motion of the vanes. The current closes a relay, bring- 
ing into action a more powerful current, which moves the needle of 
a step-by-step apparatus across a scale. If the instrument is con- 
stant in its action, and fulfils the expectations of its inventor, it may 
be useful for photometric purposés, measuring the number of rota- 
tions in a given time. 


STORAGE-BATTERIES ON THE BRUSSELS TRAMWAYS. — There 
have been lately reports of the failure of the storage-batteries on 
the tramway in Brussels that is experimenting with them. It is 
said that the deterioration of the batteries has been as much as 
seven cents per car-mile; and at that price they cost more than 
horses. The company supplying the batteries has come forward 
with the statement, that, since they delivered the cells, they have 
never been consulted in any way, and that their directions have not 
been complied with. It has been pointed out in this journal, that 
while in many cases storage-batteries will to-day be cheaper than 
horses, yet this will only be true when they are supplied at moder- 
ate cost, and when the facilities and cost of renewal are reduced to 
aminimum. At the same time, the cost of the batteries in Brus- 
sels is more encouraging than otherwise; for, at seven cents per 
car-mile for depreciation, the cost will be only slightly greater than 
that of horses, and the increased speed and comfort will more than 
compensate for this. The total cost for horses may be roughly 
estimated at ten cents per car-mile for an ordinary car in our East- 
ern cities. Atseven cents for depreciation, the cost of batteries 
will be something under eleven cents per car-mile. With the advan- 
tages electricity offers, even this should throw the balance in its 
favor ; and the calculation is on the most unfavorable data obtain- 
able. ; 


THE EICKEMEYER DyNAMO.— This dynamo differs from the 
ordinary type in that the field-magnet coils are wound close around 
the armature, with a heavy shell of iron outside. The object is to 
concentrate the lines of force where they are most needed, — 
through the armature,—and to prevent magnetic leakage. It 
makes a compact machine, which should give considerable output 
for its weight. The principle of the ‘ironclad dynamo,’ such as is 
embodied in Mr. Eickemeyer’s invention, has been claimed by a 
number of inventors. Whether Mr. Eickemeyer was the first to 
construct such a machine or not, he seems the first one who has 
made it a practical success. 


AN IMPROVED PRONY BRAKE.— In an ordinary Prony brake, 
in which the work of a machine is absorbed by the friction of its 
pulley between two clamps fitting over it, and where the power is 
calculated from the moment of the force tending to turn the 
clamps, and the revolutions of the pulley, there are many difficulties. 
The friction between the clamps and the surface of the pulley varies 
from different causes, — changes in lubrication, change of pressure 
due to heating, etc, and the readings are most irregular. M. 
E. Meylan has described a new form of brake, simple of use and 
construction, that will measure with considerable accuracy powers 
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from five-horse power upward. The improvement consists in an 
automatic arrangement by which the pressure between the clamps 
is adjusted to compensate for irregularities in lubrication, etc. The 
two clamps are connected by a system of levers, so arranged, that, 
if there is a tendency for the whole system to revolve in the direc- 
tion of revolution of the pulley, the pressure between the clamps is 
decreased ; if it begins to move in the other direction, the pressure 
increases. This seems a great improvement over the ordinary 
Prony brake, and will be useful in measuring the efficiency of 
steam-engines, large electric motors, gas-engines, etc. It cannot, 
however, replace transmission dynamometers for many purposes, 
and it is probably not so efficient as the best of the latter class ; the 
Tatham dynamometer, for example. It is an instrument that can 
be cheaply made, and no doubt will be extensively used. 


HEALTH MATTERS. 
Cholera-Infantum and the Weather. 

AT a meeting of the New York Academy of Medicine, held in 
February, Dr. A. Seibert read a paper on cholera-infantum and the 
weather. The frequency and fatality of this disease in this latitude 
during the summer months make this subject one of great interest. 
Dr. Seibert includes under the name ‘cholera-infantum ’ all cases 
of acute gastro-intestinal catarrh in children under five years of age. 
The basis for this paper was an experience of ten years (1878 to 
1888) in the children’s department of the German dispensary of 
New York City, during which time 8,036 cases of gastro-intestinal 
catarrh had been treated. The disease exists all the year round, 
even in the coldest weather ; and the proportionate mortality, one 
in four, is just the same in cold as in hot weather. This he claims 
is shown not only by his own statistics, but also by those of the 
board of health. The largest number of cases, however, occurred 
during the summer months. Thus, in the ten Julys there were 
2,443 cases, and in the ten Augusts 1,524 cases, while in the ten 
Februarys there were only 117 cases. The number of deaths was 
always much greater in July than in August. Thus, during the 
ten years, the number of deaths reported in the city of New York 
in the month of July was 12,428, and in August only 6,205. In 
July, 1881, when the mean temperature was 80°, the number of 
cases treated in the dispensary was 290; in August of the same 
year, when the mean temperature was 82°, the number of cases 
was 223; and in September, when the mean temperature was 87°, 
the number of cases was 137. During the summer months it was 
found that the number of cases and of deaths bore no relation 
whatever to the rise and fall of temperature, and the same was 
true as regards the range of humidity ; so that warm, moist weath- 
er did not predispose more to the disease than warm, dry weather. 
No relation could be demonstrated between the prevalence of the 
disease and the rainfall, and the same was true in regard to the 
velocity of the air-current. According to prevalent opinion, the 
months containing the greatest number of hat days ought to have 
had the greatest number of cases and of deaths; but there was no 
evidence supporting this. It is evident, Dr. Seibert thinks, from 
the facts, that Zo¢ weather is not necessary for the production of 
the disease, but that qwar7z weather is. Statistics show that in the 
early part of the summer season, as soon as the minimum daily 
temperature remains above 60° for a number of days (a week or 
more), the disease becomes epidemic; and this, no matter how 
high above 60° the temperature may go, whether it is 75°, 80°, or 
85°. His conclusions are as follows: First, Hot weather, either 
dry or moist, is not necessary for the epidemic appearance of acute 
gastro-intestinal catarrh; Second, Warm weather, either dry or 
moist, showing a minimum daily temperature of not less than 60°, 
brings on the epidemic every year, irrespective of the height of the 
maximum daily temperature ; Third, The disease loses its epidemic 
character as soon as the minimum daily temperature falls below 
60°, as in October; Fourth, Therefore this disease cannot be 
brought about by the direct effect of high temperature upon the 
child’s body. 

Dr, Seibert then went on to say that the lowest temperature of 
each day was reached during the night; and it was at this time 
that the milk which furnished the principal food of so many young 
children was brought into the city. It was often carried long dis- 
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tances, being much jolted about, and absorbing impurities from the 
time it left the cow: it was therefore only a question how far the 
decomposition of the milk had advanced by the time it reached the 
child. It was well known that a low temperature retarded decom- 
position ; and Dr. Cyrus Edson, of the New York Health Depart- 
ment, had informed him that in his experience he had found that 
milk usually began to turn whenever its temperature reached 60° 
or higher. Chief-Engineer Birdsall, of the Department of Public 
Works, had also informed him, that, whenever the temperature of 
Croton Lake rose to 60° or above, there was a peculiar taste about 
the water, which he attributed to the decomposition of certain 
matters contained within it. 

As to the point why there are always so many more cases and 
deaths in July than in August, the difference usually amounting to 
at least one-third, it seemed to him that it might perhaps be ex- 
plained by the fact that it took a few weeks after the onset of warm 
weather to fully arouse the tenement-house population to the 
danger to which their children were exposed from this disease, and 
to the necessity of taking suitable precautions as regards fresh air 
and diet for its prevention. 

In the discussion which followed the reading of the paper, Dr. 
L. Emmett Holt referred to some statistics of Liverpool which 
tended to confirm some of Dr. Seibert’s conclusions. In one year 
347 deaths occurred from cholera-infantum in July, the average 
temperature being 58.9° F., while in August, when the temperature 
was 59.2°F., there were 969 deaths. Dr. Holt said that in summer 
there were different forms of diarrhoeal disease in growing children, 
and that he thought it was advisable that some distinction should 
be made between them. In the production of what is ordinarily 
known as ‘summer-complaint,’ he believed that there were fotr 
principal factors concerned, — namely, heat, feeding, sanitary con- 
ditions, and constitution, —and that the most important of these 
features was heat. ‘ 

Dr. J. Lewis Smith thought that there was perhaps a fallacy in 
comparing summer diarrhoea with that of winter; the two being, in 
his opinion, very different diseases. He believed that summer-com- 
plaint was due to heat, but just how this acted was not yet known. 
Heat alone is not sufficient, else the disease would be prevalent in 
the country as well as in the city. How much gaseous exhala- 
tion had to do with its production was not ascertained. The opin- 
ion is gaining ground that summer diarrhcea is a microbic disease. 
It was'well known that milk which had begun to decompose had a 
tendency to give rise to the affection. In Asiatic cholera the causa- 
tive agency of Koch’s bacillus had been pretty generally accepted, 
and it was believed that this microbe was received into the mouth, 
and acted as a source of irritation to the intestines by its actual 
presence, and not by causing decomposition of food. In like man- 
ner it did not seem unreasonable to suppose that micro-organisms 
might act in the same way in some cases of summer diarrhoea. 

Dr. A. Caille thought that decomposing milk was the chief ex- 
citing cause, while a high temperature paves the way. Two French 
physiologists had made some experiments by exposing animals to 
a continual temperature of 104°, and the phenomena which they 
observed to result from the exposure were: (1) increase of 
nervous excitability; (2) nervous depression ; and (3) convulsions, 
coma, and death; death resulting more speedily in a moist high 
temperature than in a dry high temperature. The same results 
had been noticed to be produced in children when the weather was 
very hot. It was his opinion, therefore, that while high tempera- 
ture did not directly produce diarrhoea, it did have a pernicious 
effect upon the system, and under these circumstances any irritat- 
ing substance would be likely to give rise to diarrhoea. 

As regards the smaller number of cases of summer-complaint, as 
well as of deaths from the disease, in August than in July, he 
thought that perhaps one reason for this was that a much larger num- 
ber ofchildren left the city in August than in July, while those which 
remained had the advantage of the numerous fresh-air excursions 
then provided for the poor. 

Dr. A. Jacobi said that the cases which occurred were not all 
alike. In some there was a simple catarrh, in others a tendency 
to collapse. He thought that great heat would kill by its direct effect 
on the heart, the myosin of the muscular tissue of that organ being 
coagulated by the heat. Intense heat would cause a dilatation of 
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the blood-vessels of the surface of the body, and deficient nutrition 
of the brain would result, and collapse. These were the fatal cases 
among both the rich and the poor. 


WASTED SUNBEAMS; UNUSED HOUSETOPS.—In a recent 
number of the Mew York Medical Record, Dr. Gouverneur M. 
Smith makes some extremely valuable suggestions in an article 
entitled ‘Wasted Sunbeams; Unused Housetops.’ He says that 
human habitations, though erected for the benign purposes of in- 
suring comfort, affording protection, and promoting family privacy, 
are, unfortunately, often the causes of a number of the morbid ills 
from which mankind suffers. This fact is true, as relating to the 
residences both of the rich and of the poor. It is a difficult task to 
construct an absolutely sanitary dwelling. In nearly every house, 
however, there are more or less avoidable insalutary conditions, 
which are undermining the health of each family circle. After 
describing the advantages of tent-life, and the benefits which ac- 
crued to those who lived most of the time out of doors, he goes 
on to speak of the incompatibility of such a life with the demands 
of a civilized race, and a rigorous climate. History tells us that 
certain nomadic tribes in the early ages, finding aggregation and 
permanency of residence desirable for business and other purposes, 
built solid structures, and, striking their tents, henceforth dwelt in 
substantial residences. While the early Orientals had but little 
knowledge of the exact nature of air and sunlight, they nevertheless 
believed that fresh air was an important factor in maintaining phys- 
ical vigor, and that exposure to the solar beams was salutary. In 
constructing their homes, their architects utilized their housetops, 
and gave them salubrious plateaus. The roofs, gently declining as 
watersheds, were covered either with tiles, bricks, or cement, mak- 
them as durable as pavements. Beddings of turf, prettily distrib- 
uted, made these artificial deserts to ‘blossom as the rose.’ Dr, 
Smith asks the question, “Is there any thing, either in our climate 
or state of civilization, which prevents us from, in a measure, imitat- 
ing such ancient, useful, and fashionable airiness?” Our atmos- 
phere is proverbially bright, and many of the severer days are sun- 
shiny. Ina great metropolis like New York there are thousands 
of children and invalids, to say nothing of those in mature years 
and engaged in the ordinary pursuits of life, who require more fresh 
air and sunning than is now practicable. City yards are small, 
shut in by tall buildings and high fences; the parks may not be 
adjacent; and the streets afford ill-conditioned pleasure-grounds. 
He suggests that it would be no difficult task for architectural in- 
‘genuity, assisted by sanitary science, to contrive some method of 
using the thousands of acres of housetops so that roofs, now so use- 
ful in affording indoor protection from cold, sleet, and rain, can be 
made additionally useful at certain seasons by affording out-door 
recreation and protection for invalidism. The ‘solarium’ of the 
New York Hospital, made attractive with its plants, birds, and 
aquaria, is a potent ally of therapeutics in restoring the convalescents, 
and at the Hospital for the Relief of the Ruptured and Crippled 
the contagious sparkle of the sunbeam is found shining in the eyes 
and lives of the young patients. 


BOOK-REVIEWS. 


Exact Phonography. By GEORGE R. BISHOP. 
Author (At the New York Stock Exchange). 


New York, The 
20 2s 
EVERY writer of shorthand has often had occasion to regret the 
imperfections of the best of the modern systems. Pitman’s ‘ Pho- 
nography,’ with the American modification of it, and one or two 
others, English and American, which are in the main attempted 
improvements upon it, are almost perfect as to the representation 
of the consonant sounds and their combinations, and, if one attem pts 
nothing more than the ‘corresponding style,’ are quite as unambig- 
uous and legible as fairly written longhand script. But while the 
‘corresponding style’ may be written much more rapidly than long- 
hand, it is impossible to attain sufficient speed in it to make it avail- 
able for the uses of the reporter, or of the student, professional, or 
business man, who desires to use it for jotting down quickly notes 
of what he sees or hears. To adapt it to these practical ends, it 
has been found necessary in all the older systems to abbreviate, 
sometimes at the expense of exactness and legibility. Vowels have 
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been almost entirely omitted, and indicated by the position with 
reference to the line of the ruled paper upon which the consonants 
are written; and as only three positions are used, while there are 
nearly twenty different vowel-sounds, it follows that the same char- 
acter in the same position frequently represents three or four differ- 
ent words (in a few cases from six to a dozen), The context alone 
can show which of these words was intended, and the success 
of the writer in determining this at any future time will depend 
largely upon his knowledge of the subject treated of, or upon the 
tenacity of his memory. The prevailing systems of shorthand, 
also, fail when a great number of technical terms or foreign words 
or phrases are introduced, unless the terms, words, or phrases are 
those with which the reporter is familiar, and for which he has in- 
vented special contracted forms. Mr. Bishop, who is the stenog- 
rapher of the New York Stock Exchange, has undertaken the diffi- 
cult task of devising a system of shorthand in which, without sacri- 
ficing brevity and speed, all essential vowel-sounds shall be actually 
represented by written signs. His purpose is to leave little or noth- 
ing to the judgment or memory of the writer in transcribing. It is 
impossible, without making a practical trial of Mr. Bishop’s * Exact 
Phonography,’ to determine to what extent he has succeeded. His 
system is certainly exact and unambiguous, and therefore easily 
legible, even in its most contracted forms ; and it looks as though 
it might be written with as great speed as any of the older systems. 
Mr. Bishop calls his book ‘A Text-Book for Self- and Class-Instruc- 
tion.’ It is certain that no previous new system of shorthand has 
been introduced to the public with so much fulness of explanation 
and wealth of illustration as ‘Exact Phonography.’ Every thing is 
made perfectly plain for the attentive student. 


European Schools of History and Politics. 
WHITE. Baltimore, Murray. 8°. 


By ANDREW D.- 


IN Scdzence, No. 253, we noticed the two interesting papers by 
Dr. H. B. Adams and Professor Fredericq on historical teaching in 
the United States and in England and Scotland. The present 
paper, by ex-President White, supplements these. It is the last 
issue for the year 1887 in the Johns Hopkins Series of Studies in 
Historical and Political Science. Most of Mr. White's accounts are 
based on his personal observation, and gain thereby much in value. 
On p. 11 we read, ‘“‘ As to the general character of all this instruc- 
tion among German-speaking peoples, whatever it may have been 
in the past, it is not at present calculated to breed doctrznazres ; 
it is large and free; the experience of the whole world is laid 
under contribution for the building-up of its students; questions of 
living interest have their full share in the classrooms. To know 
how our own democracy is solving its problems, one of the German 
universities sends to this country for study one of its most gifted 
professors, — one from whom thinking men on this side of the At- 
lantic have been glad to learn the constitutional history of their own 
country. The lectures of Professor von Holst, as delivered here, 
and his work upon the constitutional history of the United States, 
are sufficient to show that this instruction in the German universi- 
ties is given in a large way, and is not made a means of fettering 
thought. At no seats of learning in the world, probably, is politi- 
cal thought more free. The University of Berlin stands in the 
main avenue of the capital of the German monarchy directly oppo- 
site the imperial palace. Within a stone’s throw of the Emperor's 
work-table are the lecture-desks of a number of professors, who 
have never hesitated to express their views fully upon all the ques- 
tions arising between democratic and monarchical systems. I have 
myself, in these lecture-rooms, heard sentiments freely uttered 
which accorded perfectly with the ideas of Republican and Demo- 
cratic American statesmen.” In a similar way the historical and 
political teaching in France is favorably commented on. The most 
valuable portion of the paper is that in which the writer applies the 
experience of Europe to ourselves, and points out what we should 
be doing in this direction, and how we may do it. It is an eloquent 
and able plea for broader and better historical and political teaching 
in our own colleges and universities. As an appendix to the main 
paper, there are printed ‘Modern History at Oxford,’ by W.J. Ash- 
ley; ‘Recent Impressions of the Ecole Libre,’ by T. K. Worthing- 
ton; and ‘ Preparation for the Civil Service in the German States,’ 
by L. Katzenstein. 
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Practical Geography for Schools. By ALFRED HUGHES. Oxford, 
Clarendon Pr. 12°. (New York, Macmillan, 60 cents.) 


THE present volume, which is the first part of a geography 
for schools, has for its object, not the explanation of geographical 
phenomena, for such is not given in any instance. The data of 
geography are considered as given and as explained, and they are 
used for the purposes of teaching geometrical drawing, arithmetic, 
and the elementary ideas of geometry. By this method the author 
hopes to impress the data of ordinary descriptive geography, by 
constant use, upon the mind of the pupil. The book deals only 
with mathematical geography, and many examples are given for 
computing distances between two places, differences of time, alti- 
tudes of the sun and of stars. As for these purposes the latitudes 
and longitudes of places must be known, the pupil will acquire by 
practice a considerable amount of knowledge in this line. But, 
although this may be true, we cannot recommend the author’s 
methods. 
geography, as it does not try to prove any of the facts that are 
mentioned in it. The geographical problems of mathematical 
geography are far too difficult for boys. The author recognizes 
this fact, and claims as an advantage for his methods, that little or 
no mathematical knowledge is necessary before children can mas- 
ter all the methods explained in his work. But this advantage is 
reached only by an extreme laxity of definitions, and by applying 
wrong geometrical proofs : therefore the pupil will have to unlearn 
at a later stage the greater part of what has been taught to him 
according to the plan of the book. Here is an example. One of 
the very first chapters of the book teaches how to draw lines of lati- 
tude and longitude suitable for a map of any part of the earth’s 
surface. First it is said, without an attempt at explanation, that it 
is impossible on a flat piece of paper to draw correctly lines that 
themselves exist on the round surface of the earth. Then a rough 
approximation to a rectangular projection in which the real length 
of the parallels is preserved, is described as the only method of pro- 
jecting maps, without any further explanation than that the paral- 
lels and the centrai meridian have their real lengths ; while it is not 
shown that the meridians and angles are greatly distorted. In 
computing distances, the author assumes, adding a brief remark 
that it is not quite correct, that the distance along the parallel of 
latitude is the distance between two places. All through the book 
this looseness prevails. If we agree that the teaching of geometry 
should train the faculty of logical reasoning, we must object to the 
methods advocated in this book. From the standpoint of the geog- 
rapher, there is nothing in it that might not be attained just as 
satisfactorily by other methods which discard these unnecessary 
mathematical considerations, that are beyond the grasp of chil- 
dren of that age for which the book is intended. 


A Laboratory Manual of Cheméstry. By OSCAR: OLDBERG and 
JOHN H. Lonc. Chicago, W. T. Keener. 8°. $3.50. 


THIS manual is intended for students of pharmacy and medicine, 
and presents a well-chosen course of experiments, the object of 
which is to give acquaintance with the properties of the more com- 
mon elements, and to show the syntheses of the more important 
chemical compounds and pharmaceutical preparations. A short 
course in qualitative analysis, special examples of quantitative 
methods, modes of assay of a few important drugs (notably the 
alkaloids), and a sketch of the chemical and microscopical examina- 
tion of urine, constitute important features of the work. In the di- 
rections for compounding, quantities are usually expressed in pro- 
portionate parts, but occasionally absolute weights and measures 
are employed. When such is the case, it is a pleasure to note that 
it is the metric system of which use is made. The pharmaceutical 
and chemical names appear side by side. 

The work is well arranged, and admirably adapted to the use of 
the class of students for whom it is especially intended. 


Skeleton Notes upon Inorganic Chemistry. Part I. Non-Metal- 
lic Elements. By P. DE P. RICKETTS and S. H. RUSSELL. 
New York, Wiley. 8°. $1.50. 

IN the words of the authors, “It is not intended that this work 
shall take the place of a text-book, and the authors claim no origi- 
nality beyond the general arrangement. Much matter has been pur- 
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posely omitted for the student to supply in his own way. It is 
believed that by employing these ‘Skeleton Notes’ as a framework 
upon which to build, the beginner will be aided in following lec- 
tures, and learn to study chemistry in a systematic manner.” 

The plan of placing in the hands of students an outline of lecture- 
notes in order that attention may be given more fully to the gen- 
eral argument and demonstrations of the lecturer, presents many 
advantages, and has not wanted recognition these many years. 
That such a scheme may be useful to the fullest extent, it would 
seem to be the case that the order of topics in the notes should 
follow the order of discussion in the lecture, and that this should 
be a rational one. In this skeleton the chemical elements are taken 
up in the alphabetical sequence of the initial letters of their names, 
—an arrangement which certainly is not suggestive of existing 
relationships, nor likely to aid in the realization of the hope that the 
beginner may “learn to study chemistry in a systematic manner.” 
The notes under individual heads are brief and orderly, in general, 
though occasionally inexact. 

The value of such a book must depend, as a matter of course, 
upon the use made of it by lecturer and student. 


Weather: a Popular Exposition of the Nature of Weather- 
Changes from Day to Day. By Hon. RALPH ABERCROMBY. 
New York, Appleton. 


THIS volume considers only the practical questions involved, and 
is an excellent popular work, easily understood, and maintaining 
great interest in its perusal. 

The first three chapters are elementary, and treat of weather 
prognostics which may be made from ‘clouds,’ ‘ audibility,’ ‘ visi- 
bility,’ ‘ whirling dust,’ etc., without the aid of instruments. In the 
advanced portion our author takes up the question of weather-maps 
(Chapter IV.); meteograms, or records of single instruments at a 
station (V.) ; squalls, thunder-storms, and non-isobaric rain (VIII.) ; 
whirlwinds and tornadoes (IX.); diurnal variation of weather (X1.); 
types and spells of weather (XIII.); weather-forecasts (XIV. and 
XV.). These chapters are especially interesting, and deal with 
their subjects in a lucid and comprehensive manner. 

Our author has taken advanced ground on many questions, and 
does not fear to admit our want of a good explanation of phenom- 
ena. No less than twenty-nine times does he profess this, and in 
almost all these cases there have been theoretical explanations 
given by others. An important principle is enunciated at p. 50, — 
“diurnal changes modify but do not alter intrinsic quality of 
weather,’—and this view is maintained in many places with great 
force and good proof. Our author, while cutting loose from many 
erroneous views, yet clings to some to which we must take serious 
exception. On p. 117 we are told that the clouds indicate great 
cold in front of storms; yet at p. 139 the usual view is given, that, 
owing to heat, the pressure in the upper layers is augmented near 
a cyclone; and this latter view is again stated on p. 232. Asa 
matter of fact, later researches have shown that this hypothetical 
rise in pressure is almost nothing. If we take barometer readings 
at Mount Washington, for example, during the passage of a cyclone, 
and reduce them to sea-level, we shall find the fall in pressure at 
the base only .o4” or .o5” less than at the summit. 

On p. 126 we read, “ To this ascensional movement (in cyclones) 
undoubtedly must be attributed the rain and cloud which we find 
there, — rain near the centre, where the ascensional impulse is 
strongest; cloud round the outside, where the uptake is less 
strong.” And yet repeatedly our author refers to ‘non-isobaric 
rain,” or rain remote from just this hypothetical uptake. There is 
hardly a worse fallacy in meteorology; and, moreover, no valid 
proof has ever been advanced of this uptake. There has been a 
rather good reason for the endurance of this theory in Europe, for 
there, in the temperate regions, rain falls largely near a cyclone- 
centre; in this country, however, most of the rain is far in ad- 
vance of the storm-centre. Probably ninety per cent of our rain 
may be fairly considered ‘non-isobaric.’ On p.221, Tyndall’s theory 
that water-vapor absorbs the quality of heat radiated from the 
ground is accepted ; and yet it is quite well known and received 
to-day, that this was refuted by Magnus, who showed that it was 
only the condensed vapor in the shape of water-droplets, and 
not the vapor, that produced the effect. On p. 253 the theory is 
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accepted that there is a most violent rush of air from under rain- 
drops in a squall. Computation has shown that this cause for the 
observed wind is purely imaginary, and the air-motion caused by 
the heaviest possible rainfall is entirely inappreciable. In seeking 
for an explanation of changes of pressure-distribution, our author, 
at p. 389, suggests as a cause, “the general circulation of the at- 
mosphere from the hot equator to the cold poles.” This statement 
is hardly borne out by the observations of air-currents. 

On the whole, the book is a most admirable and practical exposi- 
tion of weather-changes, and will repay careful perusal by all inter- 
ested in the weather and the progress of meteorology. 


A Study of the Histological Characters of the Pertosteum and 
Peritdental Membrane. By G.V. BLACK. Chicago, W. T. 
Reenerpuso. 


THE contents of this volume appeared in serial form in the 
Dental Review. They include a thorough study of the peridental 
membrane and its tissue elements, and also of the periosteum, 
which is so closely related to it. Very little has been written on 
the subject of the peridental membrane, and until recently there 
has been very little interest in the subject among dental specialists. 
Within a short time, however, attention has been directed toward 
this membrane and its structure, and a great and wide-spread in- 
terest has been awakened. There are several reasons for this, 
among which the following may be mentioned: there is a greater 
and a more general interest felt now than ever before in the cor- 
rection of irregularities of the teeth, in which changes in this mem- 
brane, and the relation of the parts which it unites, are brought 
about ; and then, too, there is a greater interest manifested by the 
masses of the dental profession in the retention of pulpless teeth, 
and roots which have lost their crowns, and which are dependent 
upon the continued health of the peridental membrane under modi- 
fied conditions. Another reason which the author advances for the 
renewed interest in the subject is the revival, under varied forms, 
of the ancient methods of replanting and transplanting teeth, 
the success of which is supposed to be dependent, in whole or in 
part, upon the reconstruction of the peridental membrane, in its 
re-attachment to the teeth. Dr. Black has made a thorough, and, 
as it seems to us, an exhaustive study of the subject from an histo- 
logical standpoint. The illustrations, of which there are sixty- 
seven, are admirably drawn, and reproduced in a most satisfactory 
manner. For dentists and those who desire the latest researches 
into the histology of the periosteum and peridental membrane, this 
book is invaluable. 


The Mind of the Child. Part I. The Senses and the Will. By 
W. PREYER. Tr. by H.W. Brown. (International Educa- 
tional Series, Vol. VII.). New York, Appleton. 12°. $1.50, 


Dr. Harris is performing a useful service in the editing of the 
series of which this work is a volume, and nowhere more so than in 
the publication of this issue. The work itself is well known, and 
it will be sufficient to say that it is the very careful and detailed 
record of the development of Professor Preyer’s own child, corrob- 
orated by observations from the literature of the topic. The growth of 
the powers of the senses are studied, and the results controlled by 
experimental methods. The gradual control of the muscles as the 
organ of the will is no less carefully pictured, and the work has 
long been recognized as the most complete contribution to the 
growing science of ‘infant psychology. The American edition is 
presented under the most favorable auspices. It is prefaced by an 
introduction from the pen of Professor Stanley Hall, in which he 
points out the great educational significance of the work, and de- 
monstrates the practicability of this kind of work in the normal 
school by a reference to the system in vogue in the Worcester school, 
of which Mr. E. H. Russel is the principal. Here part of the course 
in psychology consists in gathering observations of child-life under 
various rubrics, and studying from this material the psychology of 
the child-mind. Not only is a valuable material thus gained, but 
the students are taught to see the meaning of what they are apt to 
let pass unnoticed, and to enter more intelligently and sympatheti- 
cally into the thoyght-habits of the young pupil. The system has 
been an entire success, many of the normal-school graduates taking 
such original observations of children as the bases of their graduat- 
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ing theses. The work is creditably translated from the second 
German edition, and is a very essential contribution to the further 
spread of useful educational ideas. This is only the first part of 
Professor Preyer’s work. The translation of the second part will 
soon be ready, and will be anxiously waited for. 


Der Tierische Magnetismus (Fypnotismus) und seine Genese. Yon 
Jou. G. SALuis. Leipzig, 1887. 8°. 


De la Suggestion et de ses Applications a la Pedagogie. Par Dr. 


EDGAR BERILLON. Paris, 1888. 8°. 


THESE pamphlets are but samples illustrative of the wide-spread 
interest in the study of hypnotism, that forms so notable a feature 
of the scientific activity of France, and, to a far less extent, of 
other European countries. The first of these essays is devoted 
largely to the historical aspects of the subject; and, in addition to 
the usual account of Mesmer and his successors, the author brings 
into connection with hypnotism many of the pseudo-sciences of 
former centuries, and thus surrounds the history of mesmerism 
with a suggestive philosophical interpretation. A second leading 
point in the essay is in the form of a warning as to the dangers of 
hypnotism, urging that it is a purely technical acquisition, to be 
used only by experts, and that, above all, is it unsuited for public 
exhibition by money-making adventurers. The practices of the 
latter should everywhere (as they have been in many European 
countries) be forbidden by law. This feeling that Dr. Sallis so 
forcibly expresses is gaining wider and wider sympathy; and it 
seems necessary, for the maintenance of the good name that this 
young science has with difficulty acquired, that it should be placed 
entirely in the hands of reliable scientists. 

Dr. Bérillon’s .essay contains what. at first sight is an alarming 
proposition: it is nothing less than ‘hypnotic moralization.’ Un- 
ruly, vicious, or lazy children are to be put into the hypnotic condi- 
tion, and then to have impressed upon them the reformation of 
their faults. Insupport of the good that can be thus accomplished, 
cases are cited in which bad habits of a very perverse type were 
cured, children backward and sluggish were aroused to a more nor- 
mal activity, and the benefits thus brought about were shown to be 
quite permanent. Such a proposition naturally and properly arouses 
an objection, not only because such an interference with the nor- 
mal development of the child seems unwarranted, but because we 
do not as yet know enough of the after-effects of hypnotization to 
make such an application of what must be a semi-morbid state 
justifiable. On the other hand, it must be remembered that Dr. 
Bérillon recommends this treatment only for cases in which ordi- 
nary educational means fail, and that it is only to be practised 
with the consent of the parents and by a skilled physician. He re- 
minds us, too, that many of our reformatory methods interfere with 
the child’s moral freedom, and are equally artificial. We have 
simply become accustomed to them. He claims, that, if carefully 
applied, the danger of harmful results is practically 727, and has 
succeeded in gaining the indorsement of several prominent physi- 
cians and educators to his plan. It is of course wrong to measure 
the utility of a project by its liability to abuse; but the abuse is an 
important factor, and it is at least an open question whether the 
varied abuses to which the practice here proposed is evidently open 
does not seriously interfere with its general adoption. The author 
has at least succeeded in convincing many capable of forming an 
opinion, that his project is worth a serious consideration. 


NOTES AND NEWS. 

THE sixteenth annual meeting of the American Public Health 
Association will be held at Milwaukee, Wis., Nov. 20-23, 1888. The 
executive committee have selected the following topics for consider- 
ation at the meeting: the pollution of water-supplies ; the disposal 
of refuse matter of cities ; animal diseases dangerous to man; mar- 
itime quarantine, and regulations for the control of contagious and 
infectious diseases, and their mutual relations. The topics given 
indicate the subjects which it is desired to consider, yet they are not 
to be regarded as the exclusive topics of the meeting. Mr. Henry 
Lomb of Rochester, N.Y., now well known as the originator of the 
‘Lomb Prize Essays,’ offers, through the association, two prizes for 
the current year, on the following subject : ‘ Practical Sanitary and 
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Economic Cooking adapted to Persons of Moderate and Small 
Means;’ first prize to be $500; second prize, $200. All essays 
written for the above prizes must be in the hands of the secretary, 
Dr. Irving A. Watson, Concord, N.H., on or before Oct. 15, 1888. 


— Dr. William Noyes contributes to the Fournal of Soctal Scéence 
(No. xxiv.) a convenient summary of the modern view of the crim- 
inal type. Taking Lombroso as his guide, he shows in how very 
many respects the criminal presents abnormal differences, both 
physical and psychic, from his fellow-men. These differences are 
to a large extent indicative of a reversal to a more primitive, savage 
type. It is hopeful todd, that many of the peculiarities can be 
detected in children, and that the evil results which they forebode 
can be to a large extent prevented by a properly directed education. 


— At the March meeting of the Society of Medical Jurisprudence 
and State Medicine of New York the best method of executing crim- 
inals was discussed. Dr. William A. Hammond advocated stran- 
gulation by a silk or cotton rope as the most satisfactory method at 
command. He criticised the recent report of the State Commis- 
sion, which recommended the use of electricity, and said that the 
objections raised against the present method of execution would 
apply with equal force to any form of execution. Several of the 
members took exception to Dr. Hammond's statement that stran- 
gulation was painless, and Drs. Spitzka and Brill spoke in favor of 
the guillotine. The society finally adopted, by a nearly unanimous 
vote, a resolution condemning the bill now before the Legislature, 
which embodies the recommendations of the State Commission re- 
ferred to, an abstract of which has already been given in Sczezce. 


LGR ERS) dO) Gis EDIMOR: 


*.* Correspondents are requested to be as brief as possible. 
in all cases required as proof of good faith. 


The writer’s name ts 


Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the journal. 


Experiments in Vision Again. 


SOME time since in Sczemce (No. 262) we referred to an experi- 
ment which we thought indicated an interesting connection between 
monocular and binocular vision. We have another to present here 
which seems in our own experience to possess a similar importance. 
It is perhaps even more forcible than the first, and may be worth 
the attention of those interested in visual phenomena. 

Take two circles as represented in Fig.1, and either bend the 
sheet of paper in the median plane, so that the circles can be made 
to appear in inclined planes at any desirable angle, or cut the paper 
so that they may be held at a suitable inclination to each other in 
planes that will intersect at any given point. The larger the cir- 
cles, the better will be the effect, the more clearly marked will be 
the results we have to describe. Now, if we incline the planes of 
the circles several degrees, it is well known that the retinal impres- 
sion becomes ovular or elliptical; and the circles also will appear 
more or less so, when we make allowance for the judgments of 
experience which can recognize a real circle, although the impres- 
sion is not identical with it inform. If, then, we combine the cir- 
cles by convergence at this slight inclination, the central and fused 
image will retain its slightly elliptical form, although the surface 
upon which it appears seems a plane vertical to the median plane. 
The real inclination of the two surfaces does not appear to deter- 
mine any irregularities in the effect ; but binocular agencies, perhaps, 
balance the two opposing influences from monocular vision so as to 
present the appearance of a plane. But if we increase the inclina- 
tion of the two circles and their planes, say each of them to 45° 
from the horizontal meridian, and cutting the median plane so as to 
form a right angle with each other, and then combine them by con- 
vergence, the effect may be entirely changed. We find that rivalry 
may take place between the monocular images, and that there is a 
tendency to see only one of the images at a time, of those belonging 
to corresponding points. Not only does the circle appear elliptical, 
but its plane appears in its real inclination to the median plane ; 
that is, the circle seems to lie in the third dimension, with one side 
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nearer the observer than the other, precisely as it ought to appear 
in case that vision presents the real relations in space of its objects. 
This effect may alternate from one inclination to the other, showing 
that there is rivalry between the monocular images for expression 
in the field of vision. Fatigue may cause this alternation. But the 
interesting fact to be noted is, that binocular influences no longer 
avail to make the plane of the fused images lie in plane of the hori- 
zontal. meridian. The circle seems inclined to this, and is seen in. 
its real space relations, corresponding exactly to the innervation for 
the individual eye which sees it. If we may ever speak of monocu- 
lar influences suppressing those of binocular action, we may do so: 
in such cases as these. 

We have been able also to obtain more complicated results of 
the same general kind. This we accomplished by the use of stereo 
scopic figures, as in Fig.2. The experiment is performed as before. 


Fic. 1. 


If placed at the proper inclination, and combined by convergence, 
we may notice the inclination of both circles; that is, the monocular 
images of one concentric set. The same alternation can be ob- 
served as before. But by careful practice we have been able to: 
notice the larger circle inclined in one way to the median plane, and 
the smaller in the opposite way. This makes the planes of the 
larger and smaller circles of the apparently fused image appear to 
cut each other at an angle instead of lying in the same plane. This 
can be explained by supposing that the monocular image of one 
circle is seen by the right eye, and the monocular image of the other 
by the left eye. And as each appears to be in the plane in which 
it really exists, the two must appear to cut each other at an angle. 
Various alternations may be observed, besides those mentioned in 
Fig. 1; but they are due merely to the larger number of circles and 
the different possible relations represented. The results are es- 


Fic. 2. 


pecially interesting as calling attention to and illustrating the fact 
that dzzocwlar disparate points in their visual activity functionate 
precisely as monocular disparate points. This is simply another 
way of expressing the phenomena of rivalry; for we observe in these, 
that one area of the right eye may be acting in one way while the 
corresponding area of the left is inactive, and a disparate area of 
the left may be acting in another way while the corresponding area 
in the right is inactive: hence the functional activity of one eye in 
regard to the larger circle will not prevent the action of the other 
eye in regard to the smaller circle of Fig. 2. In this case the sup- 
pression of one of the binocular images in each case would leave 
the visual process entirely to monocular functions; and hence, 
when the inclination of the real planesis great enough to be noticed, 
it is quite possible that the effect would represent the two circles in 
different planes cutting each other. It has required much practice, 
however, to get the results we have described, as the easier tenden- 
cy, when any inclination of the circles is observed at all, is to per- 
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ceive them both in the same plane, representing the experiment of 
Fig. 1, only with a greater number of circles. It is quite possible 
that very many experimenters cannot obtain the effect at all. In 
our own case we are much aided by the readiness with which the 
innervation of each eye can be carried on independently of the other. 
In fact, the phenomenon may be peculiar to our own experience 
and may not be capable of verification by others. We shall 


alone, 
J. H. Hysbop. 


be glad to know if it can be verified. 
Baltimore, Md., April 26. 


Is the Rainfall increasing on the Plains? 


I NOTICE a letter from Mr. Curtis in Sczence of April 20, calling 
attention to an errorin the accepted Fort Leavenworth precipitation, 
due to the reckoning of snow (unmelted) asrain. I have looked up 
Schott’s original manuscript, and find the large precipitation in 
January, 1871, entered “11.25”?” showing that the compiler was 
Aware of a possible error. A careful examination of the original 
record shows that the true value is 1.20 for January, and 46.70 for 
the year. For 1872 the amount should be 51.65. I am inclined to 
think that Mr. Curtis is altogether too sweeping in his criticism. 
The probability of such an error having crept into the bulk of the 
Fort Leavenworth records is exceedingly small ; and, moreover, the 
records nearly all the way through are partially checked by parallel 
records at neighboring stations. 

It is certainly true, that, “if such errors as these exist in the 
records, it is surprising to find that the rainfall of Kansas is increas- 
ing.” In this quotation from the letter, I have omitted a ‘not’ be- 
fore ‘surprising.’ The reason is plain. Since 1873 the Fort Leav- 
enworth records are not quoted, but only those of the Signal Ser- 
Now, it is recognized that the exposure of the latter gauge 
will give too little rainfall; and, moreover, the measurement of 
melted snow is invariably too small. Both of these causes combine 
to render the records too small since 1873; and, if we assume that 
before then the records averaged five to ten inches too great, it is 
easy to see that there has been an enormous increase in rainfall, if 
the last fifteen years average more than the previous fifteen. 

I wish to call attention to an exceedingly interesting point in this 
connection. During the last four years, Dr. Carpenter, at West 
Leavenworth, has reported from five to twenty-five inches more 
rain each year than the Signal Service two miles due east. Will 
not some scientist residing near Leavenworth take a special interest, 
and determine the possibility of such a large increase in precipita- 
tion in so short a distance? This will also have a most important 
bearing on the rainfall question. H. A. HAZEN. 

Washington, D.C., April 2r. 


vice. 


Chloride of Nitrogen. 

Ir seems to me worth while to call attention to the fact that the 
preparation of chloride of nitrogen by the electrolysis of a solution 
of ammonium chloride, announced in your last issue (p. 206) as a 
new discovery, has, as a matter of fact, long been known. This 
method of preparation forms, indeed, one of the stock lecture- 
experiments in many courses in chemistry. Incidentally it may be 
noted that within the last few weeks chloride of nitrogen has been 
made in considerable quantity in Gottingen by Dr. L. Gattermann, 
who has also for the first time made careful analyses of the sub- 
stance. The difficulty involved in such an investigation will be 
appreciated to some extent when it is borne in mind that chloride of 
nitrogen is probably the most explosive chemical compound known. 
Dr. Gattermann’s investigation has been spoken of in German news- 
papers as an act of heroism. IRA REMSEN, 
Baltimore, April 28. 


Christmas Customs in Newfoundland. 

In Sczence for Feb. 24, 1888, it is said, in the note on ‘ Christ- 
mas Customs in Newfoundland,’ that the practice there described 
of tying a wren to a bush, and singing the rhymes there given, is 
not known in other places. It may interest your readers to know 
that fifteen years ago certainly, and probably at the present time, 
the country boys in County Clare and County Limerick, Ireland, 
if not in other counties, never let St. Stephen’s Day pass without 
bringing round from house to house a bush adorned with ribbons, 
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with on the top a struggling wren, or, if not a wren, some small bird 
for that day dignified by the name. The rhymes sung during the 
cruel ceremony were, I think, identical with those given in your 
paper. And in some way or other the coppers which the youths 
pocketed — given them at the houses they visited, whether on con- 
dition of releasing the wren or not — were supposed to do honor to 
the dying bird. W. F. STOCKLEY. 


Fredericton, Canada, April 19. 


Osteological Notes. 

Ir is often extremely difficult to determine with accuracy the 
boundaries of the four centres of ossification which characterize the 
occipital segment of the cranium in the various orders of the mam- 
malia. The tendency toearly co-ossification of these separate cen- 
tres or bones, as they are generally described by anatomists, is for 
the most part so great, that it is impossible to obtain the informa- 
tion desired without the aid afforded by the collections of large 
museums; and, even with this advantage, perfect accuracy of de- 
scription is scarcely possible in many cases, on account of the lack 
of material. 

As a general rule, with notable exceptions, however, the four 
bones — viz., the supra-occipital, two ex-occipitals, and basi-occipi- 
tal — individually contribute, in a greater or less degree, to the for- 
mation of the foramen magnum, the amount thus contributed by 
each depending very much upon the shape assumed by that open- 
ing (compare Figs. 1 and 4). 


In both the odd-hoofed and pair-hoofed animals (Umgw/ata), in 
the elephants (Proboscédia), dugong and manatee (Szvenza), in 
the pangolins (Zden¢ata), and in the opossum (Marsupzalza), the 
ex-occipitals meet above, and thus shut out entirely the supra- 
occipital from participation in the margin of the foramen (Fig. 2). 

In the remaining orders it may be said that the supra-occipital 
contributes from a third to a fourth of the border of the great open- 
ing, the lines of suture between this bone and the ex-occipitals run- 
ning slightly upward and outward toa point corresponding with the 
level of the zygomatic process of the squamosal. 

The ex-occipitals, with few exceptions, as in the dog (Carzzvora) 
and in the armadillos (Edenta¢a), supply the greater portion of the 
condyloid surface, the remainder being furnished by the basi-occipi- 
tal. 

The lines of suture which mark the separation of these two seg- 
ments should be drawn from the margin of the foramen magnum 
downwards and outwards, bisecting the inner third of the condyle, 
toa point corresponding with the centre of the tympanic or auditory 
bulla (Fig. 4). In the cases where the condyles are the product of 
the ex-occipitals alone, as in the dog, the lines of separation must 
be drawn in the same general direction, but not so as to include 


any of the condyloid surface (Fig. 3). D. D. SLADE. 


Museum of Comparative Zodlogy, Cambridge, Mass., 
[arch 30. 
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BOOK-NOTES. 


— D.C. Heath & Co. have in press, to be 
ready in May, a book of ‘ Chemical Prob- 
lems’ by Drs. Grabfield and Burns of the 
Massachusetts Institute of Technology. 


— Messrs. E. & F. N. Spon inform their 
friends and customers that they have re- 
moved to No. 12 Cortlandt Street, a few 
doors from Broadway. 


— Vol. I. is now ready of the new edition 
of Watts’s ‘ Dictionary of Chemistry.’ It has 
been revised and entirely re-written by H. F. 
Morley and M. M. Pattison Muir, assisted 
by eminent contributors. 


—In the Andover Review for May, Mr. 
Williston Walker of Leipzig, Germany, under 
the title of ‘Notes from a German Uni- 
versity,’ supplies many details of student-life 
which every one interested in education likes 
to know about, but which are often hard to 
find. 


—Moncure D. Conway writes in the May 
Cosmopolitan a lively article on ‘ The Pedi- 
gree of the Devil,’ which is illustrated with 
a number of rare and weird pictures, includ- 
ing four pages in color. 


Proceedings of Societies. 


Philosophical Society, Washington. 


April 28. —J. P. Iddings, On the Origin of 
Primary Quartz in basalt ; J. R. Eastman Some 
Peculiarities in Personal Equation ; Cooper 
Curtice, Cambrian Rocks in Tennessee. 


Boston Society of Natural History. 


May 2, Election of Officers. — President, 
F. W. Putnam; vice-presidents, John Cum- 
mings, G. L. Goodale ; curator, Alpheus Hyatt ; 
honorary secretary, Edward Burgess ; secretary, 
J. Walter Fewkes; treasurer, Charles W. 
Scudder ; librarian, J. Walter Fewkes. 

Eadweard Muybridge, Animal Locomotion, — 
an Electro-Photographic Investigation of Con- 
secutive Phases of Animal Movements. 


Society of Arts, Boston. 


April 26.— George F, Kunz, Precious Stones 
in the Last Decade. 

May 10, — William A. Anthony, A Study of 
Alternating Generators and Receivers. 


Publications received at Editor’s Office, April 
16-21. 


ALpEN’s Manifold Cylopedia of Knowledge and Lan- 
guage. Vol. Il. Amer. Brit. to Artemis. New York, 
J B. Alden. 632 p. 12°. 50 cents. 

The same. Vol. III. Artemisia to Baptisia. 

New York, J. B. Alden. 631 p. 12°. so cents. 

Thesame. Vol. 1V. Baptism to Bilberry. New 

York, J. B. Alden. 12°. socents. 

The same. Vol. V. Bilbilis to Brave. New York, 
J. B. Alden. 12°. socents. 

America. Vol. I. No.1. w. Chicago, The Amer. Publ. 
Co., 1888. 16p. f° $3.50 per year. 

AMERICAN Association for the Advancement of Science, 
Proceedings of the, at the Thirty-sixth Meeting, held 


at New York, August, 1887. Vol. XXXVI. Salem, 
A.A. A.S. 368 p. 8°. 
Briccs, R. Steam Heating: an Exposition of the 


American Practice of warming Buildings by Steam. 
(Van Nostrand’s Sc. Ser., No. 68) New York, Van- 
Nostrand. 122 p. 


40 p. 


Duties, C. W. Accidents and Emergencies. 3d ed. 
Philadelphia, Blakiston. 123 p. 16°. 75 cents. 

Erve, Die. Lief. 21-25. Leipzig, Hartleben. f°. 

GiLLmore, Q. A. Notes on the Compressive Resistance 
of Freestone, Brick Piers, Hydraulic Cements, Mor- 
fers and Concretes. New York, Wiley. 1938p. 8°. 
$3 50. 

LeConre. Joseph. Evolution ard its Relation to Reli- 
gious Thought. New York, Appleton. 344 p. 


Tec 
$1.50. 


O’REILLY, J. B. Ethics of Boxing and Manly Sport. 
Boston, Ticknor. 4358p. 12°. $1.50. 

Preyer, W. The Mind of the Child. Part I. The 
Senses and the Will. Tr. by H. W. Brown. (Inter- 
national Education Series, Vol. VII) New York, 
Appleton. 346p. 12°. $1.50. 

TyrreELL, J. B. Report on a Part of Northern Alberta, 
and Portions of Adjacent Districts of Assiniboia and 
Saskatchewan. Montreal, Dawson Bros. 176p. 8°. 
25 cents. 

U.S. GzoLocicat StrveEY. Topographical Maps of Por- 
tions of New Jersey and Alabama. 14 maps, 42 by 
s0.5cm. Washington, Government, 1888. 

VESCELIUS-SHELDON, Louise. Yankee Girls in Zulu 
Land. New York, Worthington. 287 p. 12°. $2.25. 

Wecmann, E., Jr. The Design and Construction of 
Masonry Dams, giving the Method employed in de- 
termining the Profile of the Quaker Bridge Dam. 
New York, Wiley. 1o6p. 4°. $5. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for 
self-instruction: (r.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— 
12 numbers (with keys) 10 cts. each; No. 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 


ter press and cut printing. The attention of 
publishers and printers is called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country. 


A NEW MAGAZINE—THE SWISS 
Devoted to spreading a love of CROSS 


nature among the peopie. Edited 5 
by HakLan H. Batuarp, Presidentofthe Agassiz Asso- 
ciation. and succeeding St, Nichol .s as the officia] maga- 
zine of that body. $1.50 ayear. Sample copy 10cents, or 25 
cents for trial subscription for 3 months. 

N.D. C. HODGES, PUBLISHER, 
Mention this paper. 47 Lafayette Place, New York. 


Positions Vacant. 


Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE. 

The labor and expense involved in ascertaining what 
positions are open, in gratuituously advertising them and 
in attending to the correspondence of applicants, are in- 
curred in the interest and for the excluszve benefit of 
subscribers to Science. 

- Applicants should inclose the necessary postage, for 
forwarding their letters. 


1— A Professor will be appointed by the Board of Vis- 
itors to the Chair of Biology and Agriculture in the Uni- 
versity of Virginia, on the 27th of June, 1888. The emol- 
uments of the position are $3,000 per annum and a dwell- 
ing. Inquiries may be addressed to Cuas. 5. VENABLE, 
Chairman of the Faculty. 


Wants. 


N EDUCATED AND CAPABLE PERSON 
wanted in every town and city to canvass for sub- 
scriptions to Sczezce,; liberal compensation. Address, 


naming references, PUBLISHER OF SCIENCE, 47 Lafayette | 


Place, New York city. 
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Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN.........0.0.000 Manager. 
Cor. 4th Avenue and 23d St. 


INGBUE) WWIUe le, 


A New Play by D. Bevasco and H. C. Dr Mitte. 
Preceded by...........-Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


PAD ISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
J. M. HILL’S UNION-SQUARE THEATRE 
COMPANY. 


A POSSIBLE CASE, 


BY SYDNEY ROSENFELD. 
Evenings 8:30. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


ERMINIE. 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. CLOSED 
BROADWAY, CORNER 41ST-ST. TO-NIGHT, 
Manager .. Mr. FRANK W. SANGER. 
Handsomest and safest theatre in the world. 


J.C. DUFF OPERA CO. 


in the spectacular comic opera, 


WEDNESDAY THE 
MAY 2. QUEEN’S 
MAY 2. MATE. 


BOX OFFICE OPEN FROM og to 6. 


Buyov OPERA HOUSE. SECOND MONTH. 
DIXEY, MILES & BARTON........ Proprietors. 
Evenings at 8:15. Matinée Saturday at 2. 


preepeteepesten tae RICE & DIXEY’S 
rey perfectly lovely production of 
PEARL Byrne's Chinese Comic Opera 
OF PEARL OF PEKIN. 
Cast of excellent character, 6s artists, 
PEKIN. including the talented comedian, 
i] MR. LOUIS HARRISON. 


Secbagehohohehss MONDAY, MAY 7, solH NIGHT. 


14H SEREED THEATRE, CORNER 6TH AVE, 
4 J. Ww. ROSENOUFST............ MANAGER. 
MATINEES WEDNESDAY AND SATURDAY. 

2ND MONTH AND CONTINUED SUCCESS OF. 


THE STILL ALARM. 


by Joseph Arthur. 
HARRY LACY AS JACK MANLEY. 


Seats secured in advance at usual prices. 
Gallery, 25c., Reserved, 35c., 50c-, 75c., $1.00, $1.50. 


ALY’S THEATRE, Broadway and 30th St. 
Under the management of Mr. AUGUSTIN 
DALY. 
Orchestra, $1.50. Dress Circle, $1. Second Balcony, soc. 
EVERY EVENING at 8:15. MATINEES begin at 2. 


AND HER LONDON COMEDY COMPANY. 


DEN MUSEE. 23d St., between sth and 6th Ave. 
Open from rr to rr. Sunday, 1 to rr. 
New Groups, New Paintings, New Attractions. 
ERDELYI NACZI. 
and his HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3tos5 AND 8 torz. 
Second exhibition of Paintings now open. 
Admission to all, 50 cents. Children 25 cents. 
Ajeeb, the Mystifying Chess Automaton 


H. O. CANDEE, ELECTROPATHIC PHYSICIAN, FORMERLY 
VICE-PRESIDENT AND ACTUARY OF THE ELECTRIC AND VITA- 
PATHIC INSTITUTE, AT WASHINGTON, D. C., GRADUATE OF 
THE VITAPATHIC MEDICAL COLLEGE OF CINCINNATI, 
RESIDENCE AND RECEPTION PARLORS, NO. 165 WEST 34TH 
STREET, BETWEEN BROADWAY AND 7TH AVENUE, NEW YORK 
CITY. GALVANIC AND FARADIC BATHS, &C. No medicines are used. 
: Electricity is used at my ELECTRICAL INSTITUTE where all Acute and 
Chronic. Diseases are successfully treated with Electricity. 


OF 


By this ALL-powerful agent we are 


enabled to remove Rheumatism, Malaria, Catarrh, Dyspepsia. Paralysis, Sciatica, Premature De- 
cline. Insanity, Deafness, Asthma, Prolapsus-Uteri, Scrofula, Spinal Diseases, Cancers, Kidney 
and Liver Difficulties, Dropsy, Lumbago, White Swelling, Tumors, Bronchitis, Noise in the 


Head, Hysteria, Nervousness, Sleeplessness, etc. 


Also Blood Diseases of whatever name or na- 


ture or how long standing, thoroughly eradicated from the system. 


Call or send for my 40 Page Circulars. 


Consultation free. 
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Used by Giguccngh of first-class Manufacturers 1600 
and Mechanics ontheir best work. Its success « tas-To 30 
has brought a lot of imitators copying usin every ° 
way possible. Remember that THE ONLY GENUINE 
LePage's Liquid Glue is manufactured solely b: 


RUSSIA CEMENT C GLOUCESTER, MASS 
0: Sample by tail 20c? stamps. 
These glues are used in the Smithsonian Institute 
at Washington for all its work of mounting speci- 
mens—by the Government Arsenals and Department 
Buildings, by the Pullman Palace Car Co., Mason & 
Hamlin Organ and Piano Co., and by thousands of 
first-class manufacturers and mechanics throughout 
the world. jor all kinds of fine work. Pronounced 
STRONGEST ADHESIVE KNOWN. Sold in tin cans 
for mechanics and amateurs, and in bottles for 
family use. The total quantity sold between Jan., 
1880, and Jan., 1885, all parts of the world 
amounted to over 32 MILLION BOTTLES. Be sure and 
get the genuine LePage’s made only by RUSSIA 
CEMENT Co. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
* desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
IOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


.S. KIMBALL & CoO. 


GOOD eee 


“createst inducements ever ape 
fered. Now’s your time to get 
up orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 

HE GREAT iy 1ERICAN TEA CO., 

P. O. Box 289. 1 and 33 Vesey St., New York. 


‘ GREATAMERICAN 
aL 


Company 


W. H, WALMSLEY & 00, 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila, 


Microscopes and_ all 
Accessories and Ap- 
aratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


he Travelers Insurance Company 

of Hartford, Conn., organized 1864, issues both Lz/e 
Policies and Accident Policies. Only large accident 
company in America, Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
Has 


$11,000,000. All policies non-forfeitable. 


weekly indemnity. paid policy-holders nearly 
All claims 
paid, without discount, and immediately on receipt of 


satisfactory proof. 


STERBROOK’S 
STEEL PENS. 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAKER OF 


OF SUPERIO® AND STANDARD QUALITY. 
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A TEMPORARY BINDER 
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New Edition of Watts’s Dictionary of 
Chemistry. 


To be published in Four Volumes 8vo. Price 
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Watts’s Dictionary of Chemistry. 


Revised and entirely rewritten by 


H. FORSTER MORLEY, M.A., D.Sc., 
Fellow of, and lately Assistant Professor of 
Chemistry in, University College, Lundon ; and 
M.M.PATTISON MUIR, M.A.,F.R.S.E. 
Fellow and Prelector in Chemistry, of Gonville 
and Caius College, Cambridge. Assisted 
by eminent contributors, 


‘<The great advances in chemistry made with- 
in recent years have rendered it almost impera- 
tive that a new edition of Watts’s Dictionary 
should be prepared. Not only has an immense 
number of descriptive facts been added to chem- 
istry in the quarter of a century which has 
elapsed since the publication of the first edition 
began, but the whole aspect of the science, and 
its relations to other branches of natural knowl- 
edge, have greatly changed in that time. The 
changes have been so great and far-reaching 
that a new edition of a Chemical Dictionary 
which saw the light twenty-five years ago must 
needs be a new book.” 
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F.C.S., Professor of Chemistry in the Dur- 
ham College of Science, Newcastle-upon- 
Tyne, and W. Carleton Williams, B.Sc., 
F.C.S., Professor of Chemistry in the Firth 
College, Sheffield. 8vo, cloth, $5.50. 


The Fundamental Principles of Chem- 
istry Practically taught by a new 
Method. 


By Robert Galloway, M.R.I.A., F.C.S., with 
71 Woodcuts and numerous Exercises and 
Answers. Crown 8vo. [Nearly ready.] 
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ments. By William Cawthorne Unwin, 
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By Richard A. Proctor. Part I. will be pub- 
lished about April 1, 1888, and the work 
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there will be sixty-four pages, imperial oc- 
tavo, many cuts and two plates, or one 
large folding plate. The price of each part 
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work, in cloth, $12.00. 
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THE ETHICS OF BOXING AND 
MANLY SPORT. 


By Joun Boyte O’REILLy. 
illustrated. $1.50. 


xt vol. 1zmo. Profusely 

‘* The present book everywhere bears the stamp of the 
hand of one thoroughly and practically conversant with 
his subject.’’ — The Book Buyer. 

‘¢Mr. John Boyle O’Reilly, as everybody knows, is a 
practical as well as a theoretical authority on boxing and 
other athletic exercises, and his book contains, besides 
the chapters on boxing, a long practical treatise on train- 
ing and daily exercise. There is a curious chapter on 
ancient Irish games and sports, and the many illustrations 
of the work include an engraving of Mr. Donoghue’s 
idealized Sullivan.’’— Boston Post. 

‘“The inherent love of the British race for athletics and 
boxing is reviving at a marvellous rate among its de- 
scendants in America, and that the puny biceps and sal- 
low complexions that prevailed during the day of Puritan 
repression, are disappearing. Whatever, therefore, that 
teaches the art, science, or xazson d’étre of the thing is 
naturally welcome among a pretty wide constituency. 
And quite apart from his poetic gifts Mr. O’Reilly seems 
to be the prophet-elect of undergraduates (in and out of 
college) in this art.’’ — Boston Advertiser. 
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Leeps and James Dwicut. 1vol. 16mo, 50 cents. 
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A CONTRIBUTION TO AMERICAN THALASSOG- 
RAPHY. THREE CRUISES OF THE UNITED 
StaTes COAST AND GEODETIC SURVEY 
STEAMER ‘‘BLake” in the Gulf of Mexico, 
in the Carribean Sea, and along the Atlantic 
coast of the United States, from 1877 to 1880, 
By ALEXANDER AGAssiz. With Many Illus- 
trations. In two volumes, royal octavo, gilt 
top, $8.00. 

These volumes give the result of dredging 
along the Atlantic coast and in deep water ; de- 
scribe the contour of the ocean bed, the fauna 
and the thermic conditions of the sea ; and con- 
tain a statement of what had been learned from 
previous explorations as well as the extensive, 
varied and deeply interesting facts ascertained 
by the three cruises specially reported. The 
volumes are illustrated with maps, sections and 
figures of the deep-sea fauna. The scientific 
value of the work is amply guaranteed by its 
authorship. 


+" For sale by all booksellers. Sent by mail, post- 
paid on recetpt of price, by the Publishers. 
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HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 
Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 
‘or information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


Schools. 


Massachusetts, Boston, r52 Huntington Avenue. 
ME. E. DECOMBES’ FRENCH AND ENG- 
lish Home School for six girls, opens September 19, 
$1000 per year. Noextras. Highest References. 


1888. 


Massachusetts, Plymouth. 
Me KNAPP’S HOME SCHOOL FOR BOYS 
(twenty-first year). — Begins September 22, 1838. 


New York, Peekskill. 
GUMMER SCHOOL FOR BOYS. — PEEKSKILL 
Military Academy, June zoth to September sth, ’88. 
Send for circular. 
Joun N. Titpen, A.M., M.D., Peekskill, N.Y. 


New York, Roslyn, Long Island. 

THE BRYANT SCHOOL.—A BOARDING 

school of the highest class for boys. Primary, Inter- 
mediate, and Academic Departments ; thorough Military 
Organization and Discipline, with Systematic Physical 
Training. School property representing an outlay of 
over $250,000 ; one of the finest in the United States, in 
proximity to country-seat of the late William Cullen 


Bryant. 
SUMMER SCHOOL FOR BOYS. 
June 21st to September rst 

“ The best located and most successful of the Summer 
Schools for Boys. School property beautifully situated 
on salt water. Every facility for study and recreation. 

For catalogue of either session, apply to 

Geo. Bruce CorTELyou, Principal. 


New York, Tarrytown. 
T. HOPE LADIES’ SEMINARY. 
Fair Prices, Number limited, Home Care, The 
only extras Music and Art, Thorough Teaching. 


“EXACT PHONOGRAPHY; 


A System with CONNECTIBLE STROKE VOWEL 
SIGNS,”’ by Geo. R. Bishop, Stenographer of N.Y. 
Stock Exchange, member (and in 1883 President) N.Y. 
State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF-INSTRUCTION, — of a REVOLU- 
TIONARY SYSTEM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY. 
Specially adapted to Legal and other Technical work. A 
phonographic author writes of it: —‘* On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy.’”? The author claims equal superiority on co7- 
mon, monosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY, where the old phonography makes no dis- 
tinction. A MODERN WORK, ADAPTED to MOD- 
ERN REQUIREMENTS. ‘Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
principles with unprecedented fulness. 

E, D, EASTON, Washington, D.C.., official Stenographer 
in Star Route and Guiteau trials, says of the work: ‘‘Am 
satisfied that by the system therein so fully set out, stu- 
dents may learn to write shorthand with greater certainty 
and precision than by any of the older systems.”’ 

ISAAC S. DEMENT, Chicago, Speed Contestant at N.Y. 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘* You have 
certainly captured the prize on deg?bility.”” 

THEO. C. ROSE, official Supreme Court Stenog’r, El- 
mira, N.Y.,says: ‘‘I think itis a great improvement in 
the art phonographic.” 

W. H, SLOCUM)official Supreme Court Stenog’r, Buffalo, 
says: ‘‘ Must congratulate you on your success in pro- 
ducing to the world a veasonable system of shorthand,”’ 
and ‘I think the fraternity owe you their hearty thanks 
for the able manner in which you have demonstrated the 
feasibility of exact phonography.” 

E, E. HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: ““ The extent to which Exact 
Phonography admits of the application of the expedient 
of phrase-writing, with easy and natural joinings, is 
something remarkable.”’ 

EDWARD B. DICKINSON, New York City, President 
(1887-8) N.Y. State Stenographers’ Ass’n, says: ‘* Any 
expert stenographer, whatever system he may write, will 
concede, in looking over this system, that it can be writ- 
ten as rapidly as any of the recognized systems, so far as 
its structural peculiarities are concerned. As to the ac- 
curacy of the system, its title is not a misnomer,’’ and 
adds, ‘‘It is a beautiful machine, which, as its user be- 
comes expert in its use, will turn out work practically 
without flaw.’’ 

Price, bound in flexible leather, $2. Circulars sent. 


Address GEO. R. BISHOP, N.Y. Stock Exchange N.Y. City, 
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JOHNsON’s UNIVERSAL CYCLOP@DIA is a 
whole library of universal knowledge from the 
pens of the ablest scholars in America and 
Europe. It is accepted as high authority in our - 
leading colleges, It is not for the few, like 
Appletons’s, the Britannica, or the International, 
but for all. It has just been thoroughly re- 
vised at a cost of over $66,000, and three years’ 
labor by forty editors, and over 2,000 renowned 
contributors. Tt is in eight convenient sized 
volumes. No father can give to his child at 
school or his son or daughter just entering the 
arena of life anything that will be of more per- 
manent benefit. It is an education supplemen- 
tary to that of the schools. JOHNSON’s is now 
the latest by more than 10 years. Address for 
particulars and terms, 


A. J. JOHNSON & CO. 


11 Great Jones Street, 
NEW YORK, 


From Rev. Thos. Hill, LL.D., Ex-Presi- 
dent of Harvard University. 


I cheerfully and strongly recommend JOHN- 
SON’S UNIVERSAL CYCLOPDIA as a most con- 
venient and trustworthy work of reference. It 
not only gives us new matter up to the latest 
discoveries, but is revised with scrupulous care 
—— even those articles which seem perfect. It is 
the best for general use with which I am ac- 
quainted, and I have them all. JoHNSON’s 
contains the latest acquisitions of science, and 
may be trusted to give nothing but the best- 
established and accepted views of scientific 
men. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


MAGAZINES AND REVIEWS!! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczence, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dey street, New York City. 
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THE GRAVE APPREHENSIONS as to the fate of Stanley’s expedi- 
tion, that are occasionally published in the daily papers, have no 
other foundation than the lack of any news since Stanley’s depart- 
ure from the mouth of the Aruvimi. We know from Junker’s de- 
scriptions, that the region he has to pass through is a very difficult 
one, and that his original estimates of the time required to reach the 
Mvutan Nsige from the Kongo were too low. If any serious mis- 
hap should have occurred to him, exaggerated rumors would un- 
doubtedly have reached the coast; for even in Africa a caravan of 
hundreds of men, including several white men, does not disappear 
never to be heard of again. News did not reach the lower Kongo, 
as no steamer has been able to visit Stanley Falls and the mouth of 
the Aruvimi since Stanley’s departure. It is somewhat difficult to 
understand the reason for this state of affairs, except it may be that 
the steamers have suffered from their long-continued service, or 
are needed for the actual use of the stations near Leopoldville. The 
steamers of the missions and of the Sandford Exploring Expedition 
are not at the disposal of the Free State. The ‘ En Avant’ has just 
returned from her great expedition up the Welle, and thus the 
number of available steamers was practically very small. Recent 
papers inform us that a new steamer, the ‘ Roi des Belges,’ was 
launched on Stanley Pool Feb. 18, while the ‘ Ville de Bruxelles’ is 
being transported to the upper Kongo. It is to be hoped that com- 
munication with the upper Kongo, which has practically been in- 
terrupted since the capture of Stanley Falls Station by the Arabs, 
— except when Stanley and Tippo-Tip ascended the Kongo, — will 
be resumed ere long. 


WILLIAM C. WYCKOFF, late editor of the Amerzcan Magazzne, 
who died in Brooklyn last week, was well known among the scien- 
tific men of the United States. A few years ago, when the Vew 
York Trzbune devoted much more space to scientific matters than 
now, Mr. Wyckoff, then a member of its editorial staff, reported the 
annual meetings of the American Association for the Advancement 
of Science; and it is doing him only justice to say that no equally 
good reports have ever been made for a daily newspaper, rarely if 
ever for a weekly or monthly journal devoted to science. He was 
singularly careful and painstaking as a reporter, and his work re- 
ceived wide recognition among those most interested in and best 
able to judge of it. The same conscientiousness characterized all 
of his work as a writer and editor. His service upon the 7yzbune 
extended through many years. More recently, as secretary of the 
Silk Association of America, he has published a number of very 
valuable volumes in relation to that industry. His latest work was 
upon the Amerzcan Magazzne, as its editor, which in one year he 
built up from the old Brooklyn Magazine. This work speaks for 
itself. Mr. Wyckoff had a very wide circle of acquaintances and 
friends in the journalistic profession. 


THE PROJECT of having a refuge-hut high up on the main range 
-of the White Mountains — one which should afford adequate shel- 
ter in any weather — has long been entertained by members of the 
Appalachian Mountain Club, and the council of the society believe 
that the time has come for an effort in this direction. It is their 
desire to build this summer a permanent stone cabin at Madison 
Spring, in the saddle between Mount Adams and Mount Madison, 
provided with sleeping-bunks, a stove, and the most necessary fur- 


niture. Cooking-utensils and axe would be kept there, and there is 
a good supply of fuel at hand. The structure will be useful in two 
ways: first, as a resting-point for persons who wish to visit the 
Northern Peaks, or to traverse the ridge to or from Mount Wash- 
ington, but who have not the strength to accomplish these expedi- 
tions (distinctly the most interesting in the White Mountains) in a 
single day ; second, as a comfortable camping-place for scientists, 
photographers, and lovers of scenery, who will be ableto make pro- 
longed stays in this interesting upper region, and be independent of 
the weather. The structure which the council have in mind will 
cost (at that altitude) from five hundred to seven hundred and fifty 
dollars, if built ina thorough manner. Until five hundred dollars 
are secured, it will hardly be prudent to begin the work. The coun- 
cil have appropriated one hundred and fifty dollars from the yearly 
income, and some subscriptions can probably be obtained outside ; 
but at least three hundred dollars ought to be made up by sub- 
scriptions inside the club. The council make, therefore, an earn- 
est appeal to all persons interested in this enterprise to indicate at 
once the sums they are willing to contribute. Assistance from any 
one interested will be gladly received. Subscriptions should be 
sent to the councillor of improvements, Frederic D. Allen, 10 Hom- 
boldt Street, Cambridge, Mass. 


DR. EMIL BESSELS. 


IN arecent number of Scéence we announced the death of Dr. 
Emil Bessels, who won so much well-deserved renown on the 
‘Polaris’ expedition. The deceased was born in 1847 at Heidel- 
berg. At an early age he left school and entered business, but his 
love of science prompted him to resume his studies. He became a 
student at the University of Heidelberg, and paid particular atten- 
tion to zodlogy. His first publication of importance was on the 
distribution of the American deer. In 1869, at the instance of the 
late Dr. A. Petermann, he joined the first German polar expedition, 
which, although unsuccessful in its attempts to reach Gillis Land, 
made important discoveries in those parts of the Arctic Ocean lying 
between Spitzbergen and Nova Zembla. Particular attention was 
paid to observations on the temperature and salinity of the ocean. 
His work on this expedition had proved him to be an energetic 
worker and excellent observer; and when the American polar expe- 
dition was organized, in 1870, he was invited to join it as scientist. 
The progress and the events of this expedition are so well known 
that it is unnecessary to dwell upon them. It ought to be stated, 
however, that the scientific results are almost solely the work of 
the deceased. Setting aside the valuable geographical discoveries 
which Bessels made on excursions by sledge, and among which the 
exploration of Petermann Fiord ranks highest, his hydrographical 
and meteorological observations are of great importance. He was 
the first to give the explanation of foehn-like winds now universally 
adopted ; he was the first to pronounce the insularity of Greenland, 
founding his conclusion upon the fact that the Atlantic tide entered 
the northern part of Robeson Channel. It will be remembered that 
his conclusions were fully corroborated by the discoveries of the 
Nares and Greely expeditions. After his return from the Arctic, 
he was engaged in working up the results of the expedition ; but 
he had hardly finished this task, when he began to make prepara- 
tions for a new expedition, the prime object of which was to be 
physical observations. He corresponded about his plans with Wey- 
precht and Dorst, and preparations were made; but, when all was 
ready, unfortunate events prevented the carrying-out of the plan, 
which would doubtlessly have resulted in great additions to our knowl- 
edge of the polar regions. During the last years of his life he resided 
in Washington, engaged in completing a work on physical geography 
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and an anthropological work on the Eskimo, both of which he left 
unfinished. Besides this, he wrote a popular account of Eskimo 
life, which it is hoped will be published at an early date. When 
the first expeditions to the rescue of Greely were prepared, he 
strongly advocated that a well-equipped expedition be sent out at 
once. During this period he wrote his valuable contributions to the 
history of the American polar expeditions. He died while on a 
visit to his friends in Germany. His amiability will be remembered 
by all his friends. His valuable contributions to science will make 
scientists regret that he was not allowed to complete the numerous 
works he had begun, which would have secured to him one of the 
most prominent places among modern scientists. 


THE COURSE OF HUMAN PROGRESS. 


THE course of human events is not an eternal round. In the 
wisdom of the ancients there are many proverbs to the effect that 
that which is, has been before and will be again. So far as human 
experience extends, unaided by reason, days and nights come and 
go, winter follows summer, and summer follows winter, and all the 
phenomena of nature seem to constitute an endless succession of 
recurrent events. But there is a higher knowledge which observes 
a progress by steps so minute that it was left to modern science to 
discover it. In the history of humanity the changes which result in 
progress are more readily perceived; and the aphorism of the an- 
cients, that “‘ there is nothing new under the sun,” is but a proverb 
of ignorance. 

Every child is born destitute of things possessed in manhood 
which distinguish him from the lower animals. Of all industries 
he is artless, of all institutions he is lawless, of all languages he is 
speechless, of all philosophies he is opinionless, of all reasoning he is 
thoughtless ; but arts, institutions, languages, opinions, and menta- 
tions he acquires as the years go by. In all of these respects the 
new-born babe is hardly the peer of the new-born beast; but, as 
the years pass, ever and ever he exhibits his superiority in all of the 
great classes of activities, until the distance by which he is sepa- 
rated from infancy is so great that he seems to live in another realm, 
These activities that separate the man from the babe are the hu- 
manities. In like manner the human race has been segregated from 
the tribes of beasts by the gradual acquisition of these humanities, 
by the invention of arts, the establishment of institutions, the growth 
of languages, the formation of opinions, and the evolution of rea- 
son. 

The road by which man has travelled away from purely animal 
life is very long; but this long way has its landmarks, so that it 
can be divided into parts. There are stages of human culture, 
and they have been denominated savagery, barbarism, and civiliza- 
tion. 

All the grand classes of human activity are inter-related in such 
manner that one presupposes another, and no one can exist without 
all of the others. Arts are impossible without institutions, lan- 
guages, opinions, and reasoning ; and in like manner every one is 
developed by aid of the others. If, then, all of the grand classes of 
human activities are interdependent, any great change in one must 
effect corresponding change in the others. The five classes of 
activities must progress together. Art-stages must have corre- 
sponding institutional, linguistic, philosophic, and psychic stages. 

Stages of progress common to all the five grand classes of human 
activities may properly be denominated culture-stages, and such 
culture-stages should be defined by characterizing all these activi- 
ties in each stage. This I shall attempt to do, but in a brief way. 
[The lecturer then described savagery with regard to its arts, institu- 
tions, language, philosophy, and mind, and summed up his descrip- 
tion in the following way. | 

The savage has invented rude arts by which he obtains food, 
clothing, and shelter. He has invented a rude system of kinship 
society, with descent in the female line. He has spoken language, 
gesture-speech, and picture-writing, but is without hieroglyphic, 
syllabic, or alphabetic writing. He hasa philosophy which informs 
conspicuous and important inanimate objects with spirit-life, and 
which deifies the brute; and a mind whose perceptions are so 
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slightly developed that conventional characters do not convey ideas, 
and his arithmetic is yet counting. Such, in general, are the char- 

acteristics of all savage people that have been carefully studied by. 
anthropologists. 

How was this savagery transformed into barbarism, and what is 
that barbarism? [The lecturer began his answer to these ques- 
tions by considering the change in arts.| There are two arts, inti- 
mately associated, the invention of which causes a radical change 
in all the departments of humanity; viz., agriculture and the do- 
mestication of animals. Agriculture began in savagery. Many 
savage tribes cultivate little patches of ground, and thereby pro- 
vide themselves with a part of their subsistence. This petty agri- 
culture does not of itself result in any radical change ; but when the 
art has developed to such an extent that the people obtain their chief 
subsistence therefrom, and especially when it is connected to the 
domestication of animals, so that these are reared for food and used 
as beasts of burden, the change for which we seek is wrought. It 
seems that extensive agriculture was first practised in arid lands 
by means of artificial irrigation. In more humid lands the supply 
is more abundant and the incentive to agriculture is less. On the 
other hand, agriculture is more difficult in humid lands than in arid 
lands. The savage is provided with rude tools, and with them he 
can more easily train water upon desert soils than he can repress 
the growth of valueless plants as they compete for life with those 
which furnish food. The desert soil has no sod to be destroyed, no 
chaparral to be eradicated, no trees to be cut down with their great 
stumps to be extracted from the earth. The soil is ready for the seed. 
Throw upon that soil a handful of seed, and then sprinkle it with a 
few calabashes of water once or twice through the season, and the 
crop is raised ; or train upon a larger garden-patch the water of a 
stream, and let it flood the surface once or twice a year, and a har- 
vest may be reaped. 

Petty agriculture, such as I have described as belonging properly 
to savagery, has been widely practised in the four quarters of the 
globe among savage people, quite as much in humid as in arid re- 
gions ; but the art seems not to have indigenously extended beyond 
that stage in any but arid regions. The earliest real agriculture 
known to man was in the valley of the Nile, an almost rainless land, 
but the floods of the Nile were used to fertilize the soil; again, in 
the land of Babylon, along the Tigris and the Euphrates, extensive 
agriculture grew up, but it was dependent upon artificial irrigation ; 
still farther to the south-east, in the Punjab, another system of in- 
digenous agriculture was developed by utilizing the waters of the 
five great rivers; still farther to the east an indigenous agriculture 
was developed on an extensive scale, all dependent upon artificial 
irrigation, as the Chinese use the waters of the Hoang-ho and the 
Yang-tse-kiang ; in South America the first system of agriculture 
was developed in Peru, all dependent upon artificial irrigation ; and, 
finally, to the north of the Isthmus of Panama, in Central America 
and Mexico, agricultural art was highly developed, and here also 
they were dependent upon artificial irrigation. From these six ex- 
amples of high agricultural art, all the agriculture of the world 
has been developed ; from these centres it has spread. The petty 
agriculture of humid lands never went beyond the utilization of 
little patches of ground in the forest glades, until it was borrowed 
in a higher state from arid lands. Everywhere with the develop- 
ment of agriculture in the arid lands the art of domesticating ani- 
mals was associated, and everywhere such animals were raised for 
food, and to a large extent they were used as beasts of burden. 

[The lecturer, in continuation, showed how changes in the arts 
wrought changes in institutions, changes in language, changes in 
philosophy, and psychic changes during the transition period from 
savagery to barbarism, and summed up this portion of his discourse 
as follows. ] 

From the foregoing brief characterization it will be seen that 
barbaric culture implies a somewhat high state of agriculture and 
the domestication of animals, one or both; it implies that patriarchal 
institutions have been organized, that descent is in the male line, 
that ranks in society have been established, and that new laws 
regulating property have been enacted ; it implies that the people 
use hieroglyphs; it implies that domestic worship is ancestral wor- 
ship, that tribal worship is based on physitheism, and that the phe- 
nomena of the universe are attributed to nature-gods; and, finally, 
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it implies that men can perceive meanings in conventional signs, 
and that arithmetic has been invented. 

[The change from barbarism into civilization was next described. ] 
‘In barbarism there are tools, but no machinery; metallurgical process- 
es are yet undiscovered ; the use and reduction of iron are unknown. 
The employment of the latter led to an important advance in naval 
architecture; to the accumulation of wealth in the products of the 
soil, in woven fabrics, in iron and copper and silver and gold; and 
these together to the establishment of a system of exchanges 
through fleets and caravans; and thus commerce was developed. 

In barbarism the people lived largely in towns, each town being 
an independent body politic. But when commerce was developed, 
towns grew into cities, and with increasing wealth there was in- 
creasing temptation to predatory forays; and at the same time the 
discovery of bronze and copper had given the barbaric warriors 
superior arms. Then it became necessary to defend the cities with 
their wealth and teeming population, and they were walled. At 
this stage the people have learned to burn-brick and to cut stone, 
and a vast improvement in architecture is the result. They have 
also become skilful in the manufacture and decoration of pottery ; 
there are forges in the cities, and glass-manufactories flourish. 
Water-mills are set up, great irrigating ditches are built, and mines 
are opened. 

It is not proposed to set forth the great industrial achievements 
of modern civilization by which the powers of nature have been dis- 
covered and utilized by mankind: it is simply intended to explain 
the first form of civilization, that it may be distinguished from an- 
terior barbarism. : 

[Major Powell next treated of the change in institutions which 
marked the transition from barbarism to civilization. ] 

In setting forth the evolution of barbarism into civilization it be- 
comes necessary to confine the exposition to eastern Europe, west- 
ern Asia, and northern Africa, and to a large extent to one great 
stock of people,—the Aryan race, — together with those other 
stocks —as the Egyptian, the Semitic, and the Turanian races — 
whose history is involved in that of the Aryan, and with whom they 
were inextricably mixed, and whose ultimate destiny was controlled 
by the progress of Aryan culture. On the other hand, some Aryan 
people are not included, from the fact that they severed themselves 
from the body of the people and entered upon an independent his- 
tory. The centre of this world was the Mediterranean Sea; and from 
its shores, far away in every direction, the peoples were scattered 
whose history was involved in one vast interdependent system, for 
the culture of every one re-acted upon the culture of every other 
one. Throughout all the region above indicated, tribal towns and 
nomadic villages existed. Gradually the most prosperous towns 
became centres of power and population. Less powerful tribes 
became subject to and dependent upon more powerful tribes, and 
gradually many tribal towns became city States, and these city 
‘States were transitional bodies politic between barbarism and 
civilization. 

[The organization of a city State was then described, and the 
origin of ranks shown. The organization of city States into nations 
was then traced out, the nations being essentially tax-gathering 
bodies, with no attempt to re-organize the society of such nations 
50 as to secure general homogeneity and interdependence of parts, 
and that unification which gives solidarity. This came later. The 
evolution of kingship, the contest between the throne and the 
‘Council or Parliament, the origin of courts, the development of civ- 
ilized law, and the establishment of the authority of the superior 
in rank, were next explained. Thus it was shown that the institu- 
tional change from barbarism to civilization was a change first in 
the- constitution of the State itself, a change in the form of govern- 
ment, a change in the principles of law. Inlike manner the change 
in language, the change in opinion, and the change in mentations 
was traced. Under the last head Major Powell spoke as follows. ] 

The most important acquisition to intellectual activity gained by 
man is the power of inductive reasoning beyond the penetration of 
the senses, and beyond sensuous conceptions, and into a realm in 
which conclusions are reached which are apparently contradicted 
by the senses and by experience. 

[The following are the closing paragraphs of the lecture. ] 

I have thus endeavored to indicate the course of culture and 
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characterize its three great stages by following a few lines of its 
evolution, and I will recapitulate in part, and add other particulars : 
but that the statement may be laconic, all qualifications and pro- 
visos must be neglected. 

The age of savagery is the age of stone; the age of barba- 
rism, the age of clay; the age of civilization, the age of iron. The 
savage propels his canoe witha paddle; the barbarian propels his 
boat with oars; the civilized man navigates the sea with ships pro- 
pelled by sails. In savagery, music is only rhythm; in barbarism 
it is rhythm and melody; in civilization it is rhythm, melody, and 
harmony. The age of savagery is the age of kinship clan, when 
maternal kinship is held most sacred; the age of barbarism is the 
age of kinship tribes, when paternal kinship is held most sacred; 
the age of civilization is the age of nations, when territorial boun- 
daries are held most sacred. In savagery, law is designed to 
secure peace ; in barbarism, to secure peace and authority; in 
civilization, to secure peace, authority, and justice. In savagery, 
law extends only to kindred ; in barbarism, to kindred and retain- 
ers; in civilization, to all people of the nation. The age of sav- 
agery is the age of sentence-words ; the age of barbarism, the age 
of phrase-words ; the age of civilization, the age of idea-words. In 
savagery, picture-writings are used; in barbarism, hieroglyphics ; 
in civilization, alphabets. In savagery there is no verb ‘to be;’ 
in barbarism there is no verb ‘to read;’ in civilization, verbs are 
resolved into parts of speech. In savagery, beast-polytheism pre- 
vails ; in barbarism, nature-polytheism ; in civilization, monotheism. 
In savagery a wolf is an oracular god ; in barbarism it is a howling 
beast ; in civilization it is a connecting link in systematic zoology. 
In savagery the powers of nature are feared as evil demons; in bar- 
barism the powers of nature are worshipped as gods ; in civilization 
the powers of nature are apprenticed servants. In savagery, men 
can only count; in barbarism they have arithmetic ; in civilization 
they understand geometry. In savagery, vision is limited by opin- 
ion ; in barbarism, vision is limited by horizon ; in civilization, vis- 
ion is limited by the powers of the telescope and microscope. In 
savagery, reason is based on zodmorphic analogies; in barbarism, 
on anthropomorphic analogies ; in civilization, on intrinsic homol- 
ogies. The great intellectual achievement of savagery was the dis- 
covery of the difference between the animate and the inanimate, 
between the organic and inorganic, between the living world and 
the dead world, but, the discovery having been made, the animals 
were deified and believed to be the authors and movers of the 
world of phenomena; the greatest intellectual achievement of bar- 
barism was the discovery of the limited powers of animals, but, 
the discovery having been made, the powers and wonders of na- 
ture were deified and given the forms of man; the greatest intel- 
lectual achievement of civilization was the discovery of the physical 
explanation of the powers and wonders of the universe, and the 
intellectual superiority of man, by which he becomes the master of 
those powers, and the worker of wonders. In savagery the beasts 
are gods ; in barbarism the gods are men; in civilization, men are 
as gods, knowing good from evil. 

The story of human culture is a story of transformations: arts 
have transformed, institutions have transformed, language has been 
transformed, opinions have been transformed, and reason has been 
transformed. There are many strange transfigurations in nature. It 
is a wonder that the blows of the hammer are transmuted into 
heat; it is a wonder that the motions of the ether can be trans- 
muted into the rainbow; it isa wonder that the egg can be transmut- 
ed into the eagle; it is a wonder that the babe can be transmuted 
into the sage; it is a wonder that an objective blow may be 
transmuted into subjective pain; it is a wonder that the printed 
page may be transmuted into visions of the beautiful: but the 
wonder of wonders is the transfiguration of selfishness into love. 
Amatory passion transfigured appears as love; parental care, as 
parental love; infantile dependence, as filial love; fraternal sym- 
pathy, as fraternal love. Thus love of kindred was born; and the 
love of kindred, by the expansion of the kinship body into the 
tribe and nation, grew to love of country and love of mankind. 
The last transfiguration in the process of evolution appears as the 
ethics of mankind. 

Man, so far as he is superior to the beast, is the master of his 
own destiny, and not the creature of the environment. He adapts 
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the natural environment to his wants, and thus creates an envi- 
ronment for himself. Thus it is that we do not discover an 
aquatic variety of man; yet he dwells upon the sea, and derives 
sustentation from the animals thereof by means of his arts. An 
arboreal variety of man is not discovered, but the forests are used 
in his arts, and the fruits of the forests for his sustentation. An 
aerial variety of man is not discovered, but he uses the winds to 
propel his machinery and to drive his sails; and, indeed, he can 
ride upon the air with wings of his owninvention. A boreal variety 
of man is not discovered, but he can dwell among the everlasting 
snows by providing architectural shelter, artificial warmth, and 
bodily protection. 

Under the influences of the desert, a few plants secure a con- 
stitution by which the moisture imbibed during brief and inter- 
mittent rains is not evaporated: they become incrusted with a 
non-porous glaze, or contract themselves into the smallest space, 
and exist without life, until the rain comes again. Man lives in 
the desert by guiding a river thereon and fertilizing the sands with 
its waters, and the desert is covered with fields and gardens and 
homes. Everywhere he rises superior to physical nature. The 
angry sea may not lash him with its waves; for on the billows he 
builds a palace, and journeys from land to land. When the storm 
rises, it is signalled from afar, and he gathers his loved ones under 
the shelter of his home, and they listen to the melody of the rain 
on the roof. When the winds of winter blow, he kindles fossil sun- 
shine on his hearth and sings the song of the Ingleside. When 
night covers the earth with darkness, he illumines his path with 
lightning light. For disease he discovers antidote; for pain, 
nepenthe ; and he gains health and long life by sanitation; and 
ever is he utilizing the materials of nature, and ever controlling its 
powers. By his arts, institutions, languages, and philosophies he 
has organized a new kingdom of matter over which he rules. The 
beasts of the field, the birds of the air, the denizens of the waters, 
the winds, the waves, the rivers, the seas, the mountains, the val- 
leys, are his subjects. The powers of nature are his servants, and 
the granite earth his throne. 


INFLUENCE OF FORESTS UPON THE CLIMATE OF 
AUSTRALIA. 


IN connection with the discussion that is going on at the present 
time in reference to the influence of forests upon rainfall in the 
western parts of the United States, the following remarks of Dr. 
R. von Lendenfeld on the influence of deforestation upon the climate 
of Australia, which were published in the February number of Peéer- 
mann's Metteclungen, will be of interest. The influence of the 
forest upon the climate in the damp regions of the temperate zone, 
for instance in central Europe, is undoubtedly such as to increase 
the humidity of a place. The roots of the trees, forming a 
network, retain the earth on steep slopes, and thus prevent the 
water from running off rapidly. On slopes without forest or vege- 
tation the water rushes downward: it is collected in streamlets and 
rivers, and carried into the ocean before much, if any, evaporation 
has taken place. 

Evidently a great part of the rain falling in a wooded country is 
evaporated before it can flow off, as the roots of the trees retard its 
collection in brooks and rivers. Lendenfeld has made some pre- 
liminary computations which lead him to the conclusion that about 
twenty-five per cent of the rain falling in wooded regions of the 
temperate zone, such as central Europe, are due to the influence of 
the forest. A country grown with grass and herbs would also 
have more rain than one in which the bare rocks were exposed to 
the air. 

In Australia the influence of the forest is entirely different from 
what it is in Europe. The views of those Australians who are 
principally interested in this matter are divided. The general opin- 
ion is that the climate is becoming dryer in consequence of de- 
forestation. Others, however, maintain that the cutting-down of the 
woods has no influence whatever upon the climate, and that, if 
such an influence should exist, it is so small as to be of no account, 
compared to the advantages connected with the deforestation. The 
latter view is principally held by squatters and ranchmen, who, of 
course, have an immediate interest in the opening of forest-land for 
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agricultural and stock-raising purposes, and who cannot be expected 
to be unbiassed. 

Australia is a very dry country, its northern portion alone being 
exposed to tropical rains. Besides this, only the south-eastern part 
is mountainous, which has elevations exceeding six thousand feet 
in height. These elevations—the Australian Alps— materially 
increase the amount of rain, and thus cause the great productivity 
of the colonies of New South Wales and Victoria. 

Setting aside the Alps and the east coast, the whole of Australia 
is very dry. The interior is almost rainless; and even near the 
coast, in the greater part of New South Wales and Victoria, the 
amount of rain is very small, and does not reach the height of eight 
inches, while the evaporation amounts to ten feet. In the interior, 
rain is very rare, occurring only once in a period of about three 
years. In countries where long-continued droughts prevail, such 
plants as grow in humid regions cannot live. All plants of the 
desert, and among them the trees, shrubs, and grasses of the 
steppes of Australia, have certain means for increasing the water- 
supply from the deeper layers of the soil (i.e., roots extending to 
great depths), and others for diminishing evaporation. The stomata 
of many Lucalypdz are removed from the surface of the leaf, and 
those of the Spzuzfex of the deserts are protected by a peculiar 
arrangement. Leitgeb, who has studied the movability of the 
cells of the stomzata, found that they close the aperture the more, 
the less the water at the disposal of the plant. 

Besides these well-known facts, Lendenfeld observed that the 
stomata of the leaves of Eucalyptus are perfectly closed whenever 
a hot and dry wind is blowing, so that in such cases no evaporation 
to speak of takes place. Therefore the same wind which is so 
dangerous to grasses and herbs has almost no influence whatever 
upon the Lucalyptus trees. Furthermore, Lendenfeld concludes 
that probably most plants of the desert have their s¢ovzata closed 
during the day-time, while they are open during the night. It is 
only then that carbonic acid enters the plant, and is dissolved in 
the sap. In the morning they close the somata, and assimilation 
begins under the influence of the light. The carbonic acid dis- 
solved during the night is decomposed, and the oxygen escapes 
through the epidermis. 

It has been shown by Volkens, that during the latter part of the 
night the atmosphere, even of the desert, is to a greater or less 
degree saturated with vapor: therefore the plants do not lose 
much water by opening their stomata at night. 

Almost all trees and shrubs of the interior of Australia produce 
ethereal oils in great quantities. In evaporating, it lessens the 
temperature of the leaves, and forms a layer of vapor all over the 
forest. According to Tyndall, air saturated with ether is less per- 
meable for radiant heat than ordinary atmospheric air: thus the 
tree protects itself by means of a cover of ether from excessive heat 
and evaporation. As the leaves of the Zucalypius trees turn their 
edges towards the sun, the effect of insolation is very slight. Thus 
it is shown that the trees and shrubs of the arid parts of Australia 
are well equipped to resist the dryness of the climate. 

But, besides these plants, numerous small grasses and herbs 
occur, which Lendenfeld, following Volkens’s example, calls ephem- 
eric. They are not at all protected against evaporation. Their 
roots do not penetrate the soil to any great depth, and their stomata 
are open in the day-time. As their seeds are spread all over the 
ground in great quantities, they grow up rapidly after every rain- 
fall, and cover the bare ground with a fresh green. They are the 
principal food of the sheep. 

As long as water remains in the upper layers of the soil, the 
ephemeric plants grow. As soon, however, as the stock of water 
is used up, they die, as their roots do not extend deep enough. 
The roots of the trees spread from ten to fifteen feet below the sur- 
face of the ground, and absorb all the humidity of these layers 
which otherwise would gradually reach the surface in consequence 
of capillary attraction. Thus they prevent the stock of deep water 
from supplying the needs of the grasses. 

In all temperate and humid countries the struggle of the plants 
is for light. In the interior of Australia, and in other similar sub- 
tropical regions, they struggle for water. Thus the ephemeric 
plants are here killed by the trees, and in wooded countries they do 
not occur at all. 
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Lendenfeld, while travelling through the wooded parts of Aus- 
tralia for days and days, did not observe a single blade of grass. 
The soil, which consisted to a great extent of red clay, was smooth 
as asphalt pavement, and hard as rock. Rain, when falling on such 
soil, does not penetrate it, but runs off rapidly. The low-lying regions 
are inundated ; but it appears that the water is not evaporated there, 
but flows through subterranean channels into the ocean. There 
are no rivers with large watersheds in Australia. Even the largest 
river, the Murray, is navigable only in winter and for light steam- 
boats. ‘ 

The water runs off so quickly that it has hardly time to pene- 
trate the hard and smooth ground. The woods, therefore, do not 
increase the humidity of the soil and of the air. 

In many places the squatters begin to cut down the trees, so far 
as the laws permit their doing so. The local effect is marvellous. 
Lendenfeld observed that so many kinds of grasses began to grow, 
that on the same space on which, before the cutting-down of the 
trees, only one hundred sheep could be raised, a thousand found 
sufficient food. 

This effect is brought about in the following way. As the trees 
do not absorb the humidity of the deep layers of the ground, it 
reaches the surface and is absorbed by the grasses. The decaying 
stems of the grasses form small channels in the soil, which lead to 
larger ones that were formerly occupied by the roots of the trees. 
Thus the ground becomes permeable for water. When rain falls, it 
runs off slowly, as the grasses hinder its movements. It penetrates 
the ground, and thus a greater portion of the total amount of rain- 
fall benefits the spot at which it falls. Part of it evaporates, and 
thus increases the humidity of the air. 

It has been said that the springs become more numerous by the 
cutting-down of the woods, as the grasses do not use the humidity 
of the deeper layers of the ground. Lendenfeld, however, main- 
tains that the increase of water carried by the springs is not as 
great as the increase of water retained in the soil through the action 
of the grasses, and that a great part of the water of springs is 
evaporated, and increases the humidity of the air. 

From all these facts, Lendenfeld concludes that in Australia the 


effect of deforesting the country is not a decrease, but an increase, 
of rainfall. 


NEW ZEALAND LETTER. 

THE long-continued commercial depression under which this 
colony still labors affects every class of the community, and is work- 
ing a quiet, but in some respects much-needed, revolution in the 
habits of the people. There is no doubt that the colonists in for- 
mer years had no ideas of economy in any direction ; but these are 
now being forced on their notice in all sorts of ways. Early in last 
session of the Colonial Parliament, the Stout-Vogel ministry was 
overthrown, and Major (now Sir Harry) Atkinson assumed the 
reins of office, under strict pledges to enforce retrenchment in every 
possible direction. As far as the public can judge, these pledges 
are being fulfilled fearlessly and without favor. 

In matters educational the primary-school system and the Uni- 
versity of New Zealand come directly upon government for assist- 
ance. The former is altogether, and the latter to a considerable 
extent, dependent upon the annual appropriations made by the 
legislature. Considerable reductions have been made in the amount 
allotted for primary schools; but, as is so often the case, these re- 
ductions have not been effected in perhaps the best directions. 
Thus it was considered advisable to contract the school age at one 
or both ends. At present it commences at five years of age, and it 
was proposed to raise it to six. This would have disposed of the 
charge so often brought against the infant classes, especially of 
country schools, that they are merely convenient nursing-depots, 
where the younger children of a family are kept warm and out of 
mischief for a great part of each day. But the House of Represen- 
tatives, in their wisdom, saw fit to retain the school age at five, but 
to knock off the highest or seventh standard. In times of depres- 
sion, when it is difficult to find occupation for either old or young, 
it is commonly noticed that boys who have completed their sixth 
standard work are sent adrift to loaf on their parents, who cannot 
get them any work to do. For such a class alone, it would have 
been economy to keep the upper standards open, even had a small 
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fee been charged. No education is so bad as that of the streets 
and of enforced idleness. 

Another possible and profitable source of retrenchment in this 
much-overgoverned community would have been the abolition of \ 
some of the smaller education boards. It seems absurd, that, 
with a small population of some six hundred thousand, there should 
be something like twelve education boards, each with its paid staff 
of officials, — secretary, inspectors, etc. The abolition of at least 
six of these would have made a substantial reduction in the educa- 
tion vote: but, as it would have weakened or endangered the posi- 
tion of many of our precious representatives, it was not even con- 
sidered, but, instead, the training-colleges at Auckland and Well- 
ington were abolished ; so that no adequate provision now exists in 
the North Island for the education of teachers. The free, secular, 
and compulsory system of primary education of this colony is one of 
the things the community is proud of, but it is a decidedly retro- 
grade step when provision for adequately training its teachers is 
not made. 

Secondary school education is all carried on in specially endowed 
schools, governed mainly by separate boards, and practically inde- 
pendent of the education department. Private enterprise in this 
direction is so handicapped by the endowments, that, except in a 
few cases of very special class schools, there are no private schools 
in the colony. A determined effort is made by a certain section of 
politicians to capitalize all these endowments for the benefit of 
the colony, and especially of primary education, and thus make 
secondary education dependent upon the support it might receive 
from those classes’ most able to provide it. Such a measure, 
if carried into effect, would close the avenues of the higher edu- 
cation to the poorer classes; while at present, owing to the low 
fees charged at the high schools (averaging from $50 to $62.50 per 
annum), and to the liberal provision made for scholarships, every 
boy or girl of promise in the primary school has a good chance of 
continuing his or her education in higher subjects at the public ex- 
pense. While the secondary schools have not, in most cases, been 
retrenched directly, yet, as the revenues from their endowments 
have in nearly every case fallen considerably, the salaries of all 
their teachers have had to be correspondingly reduced. 

The teaching of science occupies a very fair place in the curricula 
of New Zealand schools. In the primary schools very little is at- 
tempted beyond a few lessons in physics, physiology, or chemistry 
in the higher classes of the better schools. But alongside of this, 
rather heavy demands are made upon teachers going up for their 
examinations. Indeed, some knowledge of so many science sub- 
jects is demanded of them, that this part of the examination for 
classification defeats its own object. Were each teacher permitted 
to select one or two branches of science, and were they expected to 
attain a fairly high standard of efficiency in it, the introduction of 
really good science-teaching in the schools would soon follow, and 
indeed could be demanded. 

In the secondary schools, provision of a kind is usually made for 
teaching one or two branches, although in only two schools in the 
colony is there a science-teacher who is a specialist. In most cases 
one of the staff is selected for his knowledge of some scientific sub- 
ject ; while the head master, being nearly always a classical scholar, 
does not, as a rule, attach a very high value to this department of 
school-work. This, however, is counterbalanced to a great extent 
by the importance which the New Zealand University attaches to 
science in its junior scholarship examinations, whose requirements 
constitute in many cases the guiding lines of the curricula of the 
high schools. For example: at the examination held last Decem- 
ber, out of 60 candidates, 12 offered in botany, 26 in chemistry, II 
in mechanics, 14 in heat, 6 in electricity, and 1 in sound and light; 
that is to say, that, as each candidate who took science had to select 
any two subjects, 35 had offered themselves in this section of the 
examination. Most of the schools have either a small laboratory or 
at least a small stock of materials for teaching chemistry and some 
elementary physics, but little or none for the more specialized 
branches of the latter. 

It is difficult for one not acquainted with the actual standards 
attempted, and the results gained, in schools of other countries, 
to compare the work done in our educational establishments with 
that done elsewhere. At the same time it is a fact that the medi- 
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cal students, who, after taking the early part of their training in 
the colonial high schools and colleges, proceed to Edinburgh to 
complete their course, invariably give a very good account of them- 
selves. 

In matters of purely scientific interest there is but little to chron- 
icle at present from the colony. The want of money seems to have 
paralyzed even much of the available energy of the colonists; many 
men who formerly thought themselves in possession of a compe- 
tency for the rest of their lives, being under the necessity again of 
commencing the grim battle for bread. It must be borne in mind 
that there is practically no cultured class in the colony, outside of 
those who are compelled to work. The scientific research and 
work which have been put forth from these islands have been 
done usually in the course of, or in the intervals of, hard profes- 
sional work, by settlers, surveyors, medical men, lawyers, and 
teachers. There is only one purely scientific association for the 
whole colony, —the New Zealand Institute; formed, however, of a 
number of affiliated societies, each having its own rules, office- 
bearers, funds, etc. The chief of these are the Auckland Institute, 
the Wellington Philosophical Society, the Philosophical Institute of 
Canterbury (meeting in Christchurch), and the Otago Institute 
(meeting in Dunedin). Besides these, there are smaller branches 
at Napier, Nelson, Hokitika, and Invercargill. The central body, 
termed the New Zealand Institute, is practically only an adminis- 
trative board, partly elected by the affiliated societies, but chiefly 
nominated by the governor. This body is charged with the publi- 
cation of the papers on scientific matters, which are read before the 
various affiliated societies ; and these constitute a bulky octavo vol- 
ume, containing last year nearly seven hundred pages. The man- 
agement of the whole is in the hands of Sir James Hector, director 
of the Geological Survey, who indeed has been the central figure of 
the institute since its establishment in 1867. A government grant 
of £500 per annum meets the chief cost of publishing the annual 
volume of Transactions and Proceedings, but this is occasionally 
supplemented by small levies on the affiliated bodies. The total 
number of members of the various branches of the institute is about 
1,250, — a most creditable number, when the population of the col- 
ony is considered, and when it is borne in mind that each of these 
is a voluntary member and subscriber to the extent of at least a guinea 
ayear. The pages of the nineteen volumes of Transactions teem 
with valuable papers on many branches of natural science, zoology 
and botany having the largest number of votaries. The isolated posi- 
tion of the colony makes the study of its groups of plants and animals 
peculiarly complete from the point of view of geographical distribu- 
tion. Hence many European specialists have devoted some of their 
time to working out all the New Zealand forms of one or other group. 
Thus at present Baron Osten-Sacken is engaged on the Diptera, 
—a group regarding which very little is known in the colony, but the 
members of which take a large share in the fertilization of its flowering 
plants. Mr. E. Meyrick has systematically studied many groups of the 
Micro-lepidoptera, and is still engaged on others. The New Zea- 
land Avane@e were formerly only known from the Rey. O. Pickard- 
Cambridge's papers, in the London Zodlogical Society’s Transac- 
tions. Now, however, they are being taken up by Messrs. Urqu- 
hart of Auckland, and Goyen of Dunedin, both of whom are doing 
very good work. At present, as has mostly been the case in the 
past, the chief work done in the colony has been systematic; and 
even this has been done under great difficulties, the principal one 
being the impossibility of consulting all the literature of any sub- 
ject. 

Some two years ago the Royal Society of England made a grant 
to Prof. T. J. Parker of Dunedin to aid him in working out the 
embryology of the Tuatera lizard (Spemodon), and also of the Kiwi 
(Apteryx). Living specimens of the former were obtained and 
kept in confinement both by Professor Parker and by Professor 
Thomas of Auckland, but up to the present time no eggs have been 
laid. But the study of the embryological development of Apteryx 
has been prosecuted much more successfully, and zodlogists may 
shortly expect a communication on the subject to the Royal Society, 
which will contain many points of interest. 

Matters geological, especially those relating to mining, bulk much 
more largely in people’s minds here than any other questions of a 
scientific kind. It is felt that New Zealand must look in the future 
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more to her mineral wealth for her prosperity than ever she has 
done in the past, and it is in this quarter that most of the available 
capital is being directed — or, one might say, misdirected. A great 
amount of money is sunk in unscientific ways of mining and of 
prospecting. The country teems with mineral wealth, but it wants 
more knowledge, and less blind working. Very many of the min- 
ing ventures have turned out, as indeed is the case everywhere, 
unsatisfactorily. Copper-mines have been opened in various parts, 
but none are now in operation. Antimony occurs abundantly, but 
has never been profitably worked. The enormous deposits of iron- 
sand on our sea-beaches are still practically unworked. An attempt 
is being made to work the oil-bearing beds of the east coast of the 
North Island, but it is impossible to see how the projectors can 
successfully compete against the cheap oils of Pennsylvania. The 
one great stand-by of the colony is gold, and the crying want of 
the miners is some method of saving the fine gold which at pres- 
ent is lost. When it is seen that the ‘tailings’ of the famous Blue 
Spur diggings, which have been washed over several times, are still 
being sluiced by Chinamen who are making from two dollars to 
three dollars a day, it is clear that the art of gold-saving is still in 
its infancy. 

Within the last few months a number of Wellman’s dredges have 
been constructed to attack the beaches of auriferous sand and the 
river-beds. As these come into use, the quantity of gold obtained 
will be increased, and the available extent of field much enlarged. 


G. M. T. 
Dunedin, Feb. 23. 


GRUNWALD'S THEORY OF SPECTRUM ANALYSIS. 


THERE has lately been advanced by Professor Griinwald of 
Prague a theory of the change which the spectrum of a substance 
undergoes when that substance enters into combination with an- 
other, that is so extremely simple that it is difficult to see how it 
can possibly be true. But the number and exactness of the coinci- 
dences that Professor Griinwald has observed are such as to arrest 
attention, and give some interest to the theory which is based on 
them. 

The discoverer states, that, by a mathematical investigation of the 
changes which the spectra of two gases undergo when brought into 
chemical combination, he has been able to establish a law, as simple 
as it is important, which may be the basis of a future mathematico- 
chemical analysis; and by the aid of this law he has been able not 
only to establish a very remarkable relation between the spectra of 
hydrogen and oxygen on the one hand, and that of water-vapor 
on the other, but also to discover the chemical composition and 
structure of hydrogen and oxygen, and bring out the facts of the 
dissociation of hydrogen in the atmosphere of the sun. 

The fundamental theorem of this new mode of analysis is as fol- 
lows. Suppose we have a chemical element a, which, when com- 
bined with some other elements, forms a gaseous substance 4. 
When the gas 4 unites with some other substance, a chemical 
compound Z is formed, in which the element @ is also contained, 
but in a different condition from that in whichit existedin A. Usu- 
ally the atomic volume of the substance a, reckoned in the ordi- 
nary way in use among chemists, will be different in the last case 
from what it was in the first, and the ratio of the atomic volumes in 
the two cases will be expressed as a ratio of two simple whole num- 
bers. The above being granted, the theorem asserts that those 
wave-lengths of light in the spectrum of the substance 4 that be- 
long to the element @ are to the wave-lengths due to that element 
in the spectrum of the substance 4 in the same ratio as the atomic 
volume of @ in 4 is to its atomic volume in 4. 

It follows from the above, that, when the atomic volume is un- 
changed by the combination, the wave-lengths of the lines due to 
the substance will be the same in both cases, But great variation 
between the spectra may exist notwithstanding, because, as Profes- 
sor Griinwald remarks, the amplitudes of some of its modes of vibra- 
tion may well be very different in the one case from what they are 
in the other. This, of course, means that the intensities of lines 
may be so different in the two cases that stray lines in the one 
spectrum may be so faint as to seem entirely lacking in the other. 
Thus, when hydrogen combines with chlorine, bromine, or iodine, 
the resulting gases, H Cl, H Br, and HI, are formed without change 
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in atomic volume; and hence the spectrum of HCl, for example 
consists simply of the spectrum of hydrogen combined with 
that of chlorine, with certain changes in the intensity of some 
lines. 

In comparing the spectra of hydrogen and water-vapor, it was 
found that wave-lengths of the lines of the so-called I14 or com- 
pound line-spectrum of hydrogen, which has been investigated by 
Hasselberg, were twice those of the corresponding lines in the 
water-vapor spectrum. This conclusion was arrived at by compar- 
ing with the comparatively few lines of the water-spectrum that 
were accessible at the time. To test the conclusion, however, a 
list of wave-lengths that should be in the water spectrum was 
drawn up and sent to Professor Liveing at Cambridge, and the 
wave-lengths compared with those obtained by Liveing and Dewar 
in their recent experiments. As the result of this comparison, the 
author publishes a list of nearly sixty lines between wave-length 
2800 and 2450, in which to each estimated line there corresponds 
an observed one; the difference between the observed and calcu- 
lated wave-lengths in no case amounting to more than one Ang- 
strom unit, or I part in 2,500. 

The author therefore concludes, on the basis of his theory, that 
hydrogen, in that condition in which it gives this second or com- 
pound line-spectrum, occupies twice the atomic volume which it 
has in water-vapor. 

The primary or elementary line-spectrum of hydrogen, however, it 
was found might be divided into two groups of lines, in such a manner 
that the wave-lengths of the one group when multiplied by 1%, and of 
the other when multiplied by 4, gave the wave-lengths of the corre- 
sponding lines inthe H,O spectrum. Whence the author, by means 
of his fundamental theorem, reasons thus: hydrogen is formed of 
two primary elements, which may be designated @ and @, and 
which give rise to the two parts of the elementary hydrogen spec- 
trum under each other’s influence. Let @ and 4 represent the vol- 
umes of these two substances respectively in unit-volume of hydro- 
gen; then a + 6=1; and, since hydrogen occupies two-thirds the 
atomic volume in water-vapor that it does in the primary condition, 
from the fundamental theorem we have 

1a +46 =2. 
From these two equations, 

— 4, a 4 5 
therefore hydrogen is a combination of the form H = éa, and is thus 
analogous to ammonium (N H,), and, as Professor Griinwald as- 
serts, will, on dissociation, expand in the ratio of 3 to 2. 

The primary element a must be a gas many times lighter than 
hydrogen. The spectra of these two elements, a and 4, in the free 
condition may be at once obtained from the hydrogen spectrum by 
the previous theorem, when it is granted that the gas, on dissocia- 
tion, expands in the ratio of 3 to 2; for we have only to multiply 
the wave-lengths of the group @ in the hydrogen spectrum by 3 to 
obtain those of the substance a in the free condition; and in like 
manner the wave-lengths of the substance 6 may be obtained from 
the corresponding group 4. 

Professor Griinwald has tabulated five lines in the spectrum of a 
between wave-lengths 9842 and 5653, and about forty lines of 
the spectrum of 2, and each is found to correspond with a line in 
the solar spectrum. He concludes, therefore, that hydrogen, in the 
dissociated condition, exists in the sun, and identifies one of the 
lines of 6 with the so-called Helium line, 5874.9 of Angstrom’s 
scale, while reasons are given for believing the corona line (1,474 
of Kirchoff’s map) is one of those in the spectrum of a. These 
two component elements of hydrogen he therefore suggests might 
be named ‘ Coronium ’ and ‘ Helium.’ 

From similar considerations to those employed in the case of hy- 
drogen, oxygen, in-its simplest molecular condition, is found to con- 
sist of the modified hydrogen, which gives the secondary spectrum 
before mentioned, with an equal volume of a substance O’, with 
which it combines without change of volume. This O/ is a combi- 
nation of four parts by volume of the same element (4) which was 
found in hydrogen, with five parts of another substance (O”), which 
is itself composed of four parts of 4 with five parts of an unknown 
primary substance c. The formula expressing the above is, 

O =H’ [4,(04c5)5]. 
In a long paper published in December in the Sz¢zungsberichte 
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der Kats. Akad. der Wissenschaften of Bohemia, Professor Griin- 
wald has extended his work to the spectra of magnesium and carbon, 
employing the wave-lengths as determined by Liveing and Dewar, 
and Hartley and Adeney, with the result that the spectrum of 
magnesium may be separated into four groups. The first is due to 
‘Helium,’ neither ‘ condensed nor dilated;’ the second is that of the 
primary element ¢ in the condition in which it exists in oxygen; the 
third is that of din the state in which it exists in free hydrogen ; 
while the fourth is caused by the same element 2, but in the chem- 
ically more ‘ condensed ’ state in which it exists in water-vapor. 

There are still a number of weak magnesium lines which fall 
naturally into these groups, but the corresponding lines to which in 
the hydrogen and oxygen spectra are not known to exist. Carbon 
has similarly been resolved into a certain compound of these ele- 
ments @ and c. 

These speculations will require most thorough investigation and 
testing before they can be accepted ; but the first point to be seri- 
ously examined is the basis on which they rest. If the coincidences 
reported by Professor Griinwald, when examined carefully, are found 
sufficiently close and numerous to prove that a large group of lines 
in the spectrum of one substance can be obtained by simple multi- 
plication by a constant multiplier from a corresponding group in 
the spectrum of another substance, and if there is any other fact, 
such as the regular periodic arrangement of the lines, which would 
seem to connect that group of lines together, then it is one of the 
most important facts which have yet been developed in connection 
with Spectra. But it is necessary that the agreement should be of 
the same order of accuracy as the errors in the determination of 
waye-lengths, and there should appear some other fact connecting 
a group of lines together. As to the ‘condensation’ theory, noth- 
ing need be said until the facts are more thoroughly worked up ; 
but the remark of its author, that the intensity of the lines due to a 
substance will experience great differences in intensity in different 
combinations, while undoubtedly true, gives great elasticity to the 
theory, and admits of its adaptation to so wide a range of facts as 
to seriously weaken the evidence advanced in its favor. 


HEALTH MATTERS. 
Diphtheria in New York. 


THE prevalence of diphtheria in New York and Brooklyn has 
awakened a renewed interest in the means for its prevention. A 
paper on this subject was recently read by Dr. A. Caillé before the 
New York Academy of Medicine, and is reported in the Vew York 
Medical Fournal. \t had been his experience, as it probably had 
that of many other physicians, that in certain families one or more 
members regularly had diphtheria in the spring or autumn. This 
was particularly true of children. It had occurred to him that such 
persons might harbor the microbes, or other essentials to the de- 
velopment of the disease, in thenasal and oral cavities. The germs 
of diphtheria would readily take hold of damaged mucous mem- 
brane. ( nay 

In trying to establish the correctness or fallacy of this view of 
self-infection, he had selected eight cases, in all of which the 
patients had suffered from true diphtheria twice or more prior to 
October, 1885. The families were well known to him, and they had 
occupied the same houses or had the same surroundings foranum- 
ber of years. The parents of the children were intelligent enough 
to carry out his instructions. All carious teeth were to be filled or 
extracted, the teeth to be examined from time to time; the mouth 
was to be thoroughly rinsed three times a day, after each meal, 
with either a three-per-cent solution of chlorate of potassium in 
water, a five-per-cent solution of Zguor sod@ chlorate, or a satu- 
rated solution of borax in water. Besides using it as a mouth wash 
and gargle, some of the solution was to be drawn into the nose. 
From October, 1885, to December, 1887, not one of the persons 
experimented upon suffered from diphtheria, although five of them 
had several attacks of acute pharyngitis and amygdalitis. There 
was diphtheria in the family of three of the number, but they did 
not contract the disease. While these cases were insufficient to 
furnish absolute proof of the benefit of such prophylactic measures, 
yet they went far to establish the belief, that, if the nasal and oral 
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cavities were kept clean by a mild antiseptic solution, the frequency 
of diphtheritic inflammation would be decidedly reduced. 

In the discussion which followed, Dr. A. Jacobi, president of the 
academy, said that he believed it to be true that the diphtheritic 
poison could remain in the mucous membrane, and particularly in 
the neighboring lymphatic glands. Persons with a healthy mouth 
and pharynx were less easily infected than those who had catarrh 
of any form. The slightest scratch might give rise to erysipelas, 
and the same was true of diphtheria. One point in the prevention 
of diphtheria was of great importance: everybody had seen cases 
in which the patient was apparently about getting well, but sud- 
denly had a new attack; and the attacks might thus be renewed 
four or five times. This was due to infection from the curtains or 
other things in the room occupied by the sick. In these cases pre- 
vention of renewed attacks was possible. If there were only two 
rooms, the child should be transferred from the one to the other at 
intervals of a few days, and the vacant room cleansed and thoroughly 
ventilated, and, if possible, disinfected. Dr. Holt believed that 
enlarged tonsils favored the development, and made the attack 
more severe. 


DIPHTHERIA CARRIED BY TURKEYS.— Dr. Paulinis, in the 
Bulletin Médical, reports a most interesting epidemic of diphtheria 
which occurred in Skiatos, one of the Grecian isles, in the year 
1884. The population of this island at the time was about four 
thousand. Dr. Bild, an old practitioner, is the authority for the 
statement that for thirty years no case of diphtheria had been known 
on the island. In June a child aged twelve years was attacked 
with diphtheria, and died. Seven other cases occurred in the im- 
mediate neighborhood: five of these died. The diseaSe extended, 
until, within a period of five months, one hundred persons were at- 
tacked, of which number thirty-six died. Three weeks before the 
sickness of the first child, a flock of turkeys arrived from Salonica. 
Two of these were sick on arrival, and each of the others was sub- 
sequently attacked. Dr. Paulinis found in the throats of the sick 
ones patches of false membrane. The glands of the neck were 
swollen, and in one bird the disease had extended to the larynx, 
making it hoarse. One of the turkeys, after recovery, had paralysis 
of the legs, and was unable to walk. Although there had been no 
immediate contact between the sick birds and the first child at- 
tacked, still the distance between them was slight, and a wind had 
been for some time blowing in a direction favorable to the trans- 
portation of the disease. Dr. Paulinis believed that the disease 
was contracted from the turkeys, its germs being carried by the cur- 
rents of air. 


LEAD IN WATER. — From a report on the recent progress in 
public hygiene by Dr. Samuel W. Abbott to the Boston Medical 
and Surgical Journal, we abstract the following: In Sheffield, 
England, cases of lead-poisoning have been very frequent; during 
the past winter there has been an alarming increase, the number 
amounting to several hundred. On inquiry, it was found that these 
were quite exclusively among the population supplied from the high- 
service reservoir, in the water of which lead was found in quantity 
varying from half a grain to one and a quarter grains per gallon. 
This water was found to be distinctly acid, claimed to be of vege- 
table origin, arising from the peat upon the moors. To neutralize 
this acid, and thus prevent its dissolving the lead in the pipes, blocks 
of limestone have been placed in the conduit by the water com- 
pany. The public analyst does not approve of this, saying that too 
much limestone will injure the water, and render it as liable to act 
on lead asif it had not been thus treated. Headvises that the lime 
be introduced regularly and constantly in powder, or as milk of lime. 
Charcoal filters have been efficacious in removing the lead, in con- 
sequence of the phosphates contained in the animal charcoal used, 
forming an insoluble phosphate of lead. 


PURE WATER FOR VIENNA.— Since the introduction into 
Vienna of a pure water-supply, the mortality from typhoid-fever 
has been greatly reduced, as well as that from other diseases. Since 
1880 there has not been a death from dysentery in the city. Up to 
1861 there were ten thousand wells in use in the city, and also pub- 
lic and private aqueducts bringing water from the Danube Canal. 
Although it is not so stated, we infer that these all have been aban- 
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doned. Asa result of this improvement in the public health of 
Vienna, it would appear that water is the principal agent in the 
transmission of typhoid-fever, and that, in order to cause this dis- 
ease almost entirely to disappear from a large city where it is en- 
demic, it is only necessary to furnish to the inhabitants water of un- 
questionable purity, and in sufficient quantity. 


DISINFECTION OF LIBRARY BOOKS. — The danger of infection 
from the use of books from circulating libraries has received intelli- 
gent attention in England, and means have been devised for their 
disinfection. The principal on which disinfection is based is the 
vaporization of carbolic acid by heat, whereby it is claimed that its 
actionis more potent. Heat is applied to the outer casing of an 
apparatus, which is fully under control, so that a temperature 
which might injure the books can be avoided. The heat employed 
is from 150° to 200° F., the books being subjected to this tempera- 
ture for fifteen minutes, and not injured by the process. The ap- 
paratus is said to be patented. 


MORPHINE HABIT IN PARIS. —It is said that in Paris thou- 
sands of women are cutting short their careers by the use of mor- 
phine. Morphine disks are dissolved in a small bottle of water, and 
this is placed in a case which includes a tiny syringe. The whole 
apparatus is of a miniature description, and can be conveniently 
carried inside the smallest muff. The vice has become so fashion- 
able that women actually fill their syringes before starting for the 
theatre, and thus have the means at their disposal, any moment, of 
injecting themselves with the drug while lounging in the faw/euz/s 
or in their boxes. 


PASTEUR. — Pasteur and his treatment of hydrophobia — two 
topics which occupied the attention of the scientific world for so 
long a time — have hardly received even a mention of late either 
in the medical or the popular journals. Two of the patients treated 
by Pasteur for rabies have died during the present year. One of 
these was a boy, aged four, who was bitten by a mad dog on Dec. 6 
last, and was under treatment at Pasteur’s Institute from the 12th 
of December, 1887, until the 7th of January this year. He died of 
hydrophobia on Jan. 22. The second case was that of a woman, 
aged fifty-two. She was bitten on Jan. 23 of the present year, and 
was placed under Pasteur’s treatment on Jan. 29. She died on 
Feb. 17 of hydrophobia. 


ILLUMINATING-Gas. — A remonstrance largely signed by the 
physicians of Massachusetts has been presented to the Legislature 
of that State against the passage of any law allowing the manufac- 
ture of illuminating-gas containing more than ten per cent of car- 
bonic oxide, as the intensely poisonous properties of that element 
of gas are well known, and are dangerous to health and life. 


TYPHOID VACCINATION. — Chantemesse and Vidal communi- 
cated to the Société de Biologie some interesting observations on 
vaccination against typhoid-fever, claiming that in mice inoculated ~ 
with cultures of typhoid bacilli a disease is produced with lesions 
the same as in human typhoid-fever. Miceinoculated with bouillon 
in which colonies have lived, but which no longer contain the ba- 
cilli, resist subsequent inoculation with the most intense typhoid 
virus. 


ELECTRICAL SCIENCE. 
Central Station Lighting. 


ONE of the mest interesting and important contributions to the 
question of alternating verses continuous currents for electrical dis- 
tribution is the paper of Mr. Crompton, read before the English 
Society of Telegraph Engineers and Electricians. Mr. Crompton 
takes up the questions of expense of installation and of working, 
for two stations; one using alternating currents, the other using 
continuous currents and storage-batteries. The estimate for in- 
stallation differs slightly from that given in a previous paper by the 
same author, an abstract of which was given in this journal, and 
enters much more into detail. 

Mr. Crompton considers the cost for 10,000 lamps, to be supplied 
at one time from the central station. For the batteries the plan he 
advocates is the establishment of sub-stations where the storage- 
cells are to-be placed. The lamp-circuits are permanently con- 
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nected to the batteries, which really are more used for transform- 
ing the comparatively high potential employed than for storing the 
electrical energy. The batteries are of such a capacity that they 
can supply one-third of the energy required during the time that 
the maximum number of lights exceeds the capacity of the central 
station. Ifthe maximum energy required is 600 kilo-watts, the 
central station will only have a capacity of 400 kilo-watts; the 
battery supplying the remaining 200 when it is needed, and being 
charged when the demand falls below 400 kilo-watts, the capacity 
of the station. It will be found, however, that this plan does not 
utilize the storage-battery to the full extent possible, as the central 
station will be idle for part of the twenty-four hours. What it 
does, however, is to diminish the size of the central station and 
equipment by one-third, and allow the electrical energy to be dis- 
tributed at a high potential, by comparatively small conductors. 
The potential Mr. Crompton proposes to use is in the neighborhood 
of 450 volts, a value which seems rather low. 

For the alternating system a potential of 2,000 volts is assumed, 
with a transformer for every one or two houses. Calculating the 
cost of installing the above plants, Mr. Crompton finds that the 
alternating system will come to £57,440; the direct system, with 
storage-batteries, £59,762. In calculating the running expenses it 
is assumed that the batteries deteriorate only fifteen per cent per 
year, an extremely low estimate. The following is the estimate of 
working expenses for a year : — 


Accumulator. Transformer, 
Materialsa(coaletcs) meeitlellriciecteleistcicretslte £2,517 os. od. £4,648 os. od. 
Maborand salaries eeeieeleieisietscl-leteieeietersl= | I,995 0 O 2,608 8 o 
Maintenance of plant:..........-......-- 4,086 10 0 | 4,683 5 0 
WUCGlasoce pa0qncbosaddooseanoc00nNG | Brees 130 | 8,598 10 oO 
(Costipersuniteeeeerit eesti eieeeriaseset | 3.750 | 2.7d 


These results, provided they were true, would be very encourag- 
ing, since they would allow electric lights to be sold at a price that 
would correspond to gas at seventy-five cents per thousand, with 
an extremely handsome percentage on the original outlay. Mr. 
Crompton has omitted in his estimate the cost for rent and attend- 
ance at the battery stations, —items that would add about £1.000 
per year to the accumulator account, but which would still give a 
balance in its favor. While in this country the conditions of dis- 
tribution are different, a plant of 10,000 lights being smaller than 
would be built in any large city, yet the comparative values given 
will not be greatly modified ; and when we consider that here the 

- distribution of power must be taken into account, and credited to 
the direct system, — power distribution being impossible at present 
with alternating currents, —the moral of Mr. Crompton’s figures 
seems to be that the alternating system has no place in densely popu- 
lated centres, but must be relegated to towns and the suburbs of 
cities, where there is a field for it as wide as its most enthusiastic 
disciples can wish. 


ELECTRIC STREET-CARS IN BALTIMORE.—In the last few 
weeks a car equipped with electric motors and storage-batteries 
has been running in Baltimore, with a success that promises at 
least a systematic experiment to determine the expense and the 
value of the system. The condition of the street-railway tracks in 
Baltimore — the heavy grades and sharp curves — is such that the 
demand on a secondary battery is very trying; there is also a heavy 
demand on the motors, which must develop as much as 20-horse 
power for considerable distances. In order to avoid too heavy a 
discharge-rate from the battery, a larger number of cells are em- 
ployed than would be ordinarily used. The details of the equip- 
ment are as follows: the car is a large sixteen-foot car, furnished 
with two Sprague motors of 74-horse power each, capable of work- 
ing up to over 1o-horse power. The gearing is the ordinary gear- 
ing of the Sprague system, and has been described in this journal. 
The weight of the motors and gears is about 1,600 pounds. The 
battery consists of 126 cells placed beneath the seats, arranged in 
boxes of nine cells each. The cells are of the grid type, manufac- 
tured by the Accumulator Company under the patents of Faure, 
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Sellon, Swan, etc.; the Electrical Storage Company of Baltimore 
having the patent rights for Maryland, the District of Columbia, 
and West Virginia. The cells weigh about 4,200 pounds, and the 
total weight of the car is 13,000 pounds. Before the car was tried, 
there was considerable doubt, even among members of the com- 
pany, whether it would successfully take the heavy grades that the 
track offers. It has been running, however, for several weeks with 
excellent results: it ascends the steepest grades with ease, and 
much faster than do horse-cars; there is very little noise; the car 
is under most perfect control; and, as far as performance goes, it 
is a decided success. The question of cost has yet to be settled. 
If we take a number of cars, and if the street-car company sup- 
plies its own power, the cost per car per day for power will not 
exceed $1.75, counting all the expenses excepting only the de- 
terioration and handling of the battery. As the cost of horse- 
power per car per day for the same service is not less than $6, the 
margin for repairs and attendance is about $4.25 per car per day. 
Whether that amount will suffice can only be determined by trial ; 
but if every precaution is taken, and if the battery and motor are 
properly designed for the work they have to do, it is probable that 
the expenses will not be greater than the cost of horses. As to 
the increased comfort, there is no question. 


SUSPENSIONS FOR GALVANOMETERS. — Dr. G. A. Liebig, in 
an article in the Evectrzcal World, gives the results of some ex- 
periments on different kinds of silk for galvanometer suspensions. 
If ordinary silk fibres be used to suspend delicate astatic systems, 
there will be found some trouble from capricious movements of the 
needles. Dr. Liebig shows that these are probably due to two 
things. In the first place, an ordinary fibre of silk obtained from 
a cocoon consists of two single fibres surrounded by a “gummy 
substance of a gelatinous nature,” the last making up about one- 
third the bulk of the fibre. The disturbing effects seem due to, in 
the first place, not separating the two parts of the double fibre ; 
and, in the second place, to the changes in the outer gelatinous 
coating from moisture, etc. The remedy lies in using only a single 
fibre, and in washing it in hot water, dissolving off the coating. 
The variety of silk known as ‘tussus’ is especially recommended, 
a single fibre being able to sustain from five to seven grams, as 
against two grams for ordinary silk. 


BOOK-REVIEWS. 


Ancient Legends, Mystic Charms and Superstitions of Lreland. 
By LaDy WILDE. Boston, Ticknor. $2.50. 


THE present volume contains a great number of legends and 
current beliefs of Ireland, collected by an enthusiastic lover of the 
island and of its people. Many of the legends were directly ob- 
tained from oral communications, and the simplicity of the style in 
which they are told adds to their attractiveness. The contents of 
the volume are of great variety. A number of legends treating 
mainly of fairies and kindred subjects is followed by a description 
of festivals and myths referring to their meaning and origin. Mar- 
riage rites and mortuary customs are fully described, and in read- 
ing these we were much pleased with the author's remark that 
there is nothing derogatory to grief in the idea of hired mourners. 
“On the contrary,” she says, “it is a splendid tribute to the dead 
to order their praises to be recited publicly before the assembled 
friends; while there is something indescribably impressive in the 
aspect of the mourning women crouched around the bier.” It is 
this endeavor of the author to present usages, superstitions, and 
beliefs from the standpoint of those who hold tothem, which makes 
the book particularly valuable, and attractive to the reader. It 
seems to us that the author has been eminently successful in this 
attempt. A special chapter treats of medical superstitions. A 
comparison of these remarks with Mr. Mooney’s paper mentioned 
in a recent number of Sczence will be of interest. Legends refer- 
ring to the sidhe and banshee receive special attention, while there 
are comparatively few treating of the saints and their exploits. The 
theories of the author regarding the origin of the various legends 
and customs occupy only a small portion of the book, and will 
hardly stand a severe test. The appendix, which treats principally 
of the antiquities of Ireland, of early Irish art and the ancient 
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‘capital, — is full of enthusiasm for the early history of the country, 
Appended is the address of Sir William Wilde to the Anthropologi- 
‘cal Section of the British Association, delivered at Belfast, 1874. 


Alden’s Manifold Cyclopedia of Knowledge and Language. Vols. 
I-V. New York, Alden. 12°. 50 cents per vol. 


THE most striking features of the present cyclopzdia are the handi- 
ness of its volumes and its cheapness, which will make it accessible 
to the general public. Another remarkable feature of this work is 
the combination of the characteristics of a cyclopedia and of a dic- 
tionary, including in its vocabulary every word which has a claim 
to a place in the English language. The sources from which it 
‘draws are the standard cyclopeedias and dictionaries, and therefore 
the contents of the various titles are probably accurate. A consid- 
erable number of illustrations have been inserted in the text for 
illustrating the subjects treated. Considering the marvellously low 
price of the volumes, the printing is very satisfactory, the type being 

clear and sufficiently large. In selecting the titles, and in their 
treatment, special attention has been paid to the wants of the 
American public; and those who are unable to procure one of the 
expensive large cyclopedias will find this work useful. So far, 
five volumes have been issued, bringing the cyclopedia up to the 
word ‘brave.’ The work, when completed, will consist of about 
thirty volumes. 


Practical Hints for Draughtsmen. By CHARLES WILLIAM 
MacCorp, New York, Wiley. 4°. $2.50. 


“THE leading object of this treatise is to explain various modes of 
representation, which are in many cases better than the precise 
‘ones of projection.” These words of the preface define clearly 
the scope and object of the present volume, which is of the greatest 
value to the student of mechanical drawing. The author is par- 
ticular in emphasizing the fact that the object of the draughtsman 
is not to make such drawings as are correct froma theoretical point 
of view, but working drawings that will serve the purposes of the 
workman, and that the method will. be best which reaches this ob- 
ject with the least outlay of time and labor. These principles are 
so sound, and their application is set forth so clearly, that the book 
must be recommended to all students of mechanics. The author, 
recognizing the difficulty of laying down the rules in which it is 
advisable to deviate from the laws of projection, shows in a great 
number of examples in which way the working drawing ought to 
‘differ from a correct projection, and emphasizes especially the 
necessity to omit details which are of no use to the workman. The 
maxim, which he advocates most strongly, that each view should 
be made to tell all it can, but that nothing should be put in it which 
‘does not tell something worth knowing, ought to be kept in mind 
by every mechanical draughtsman. A special chapter is devoted to 
the representation of bolts, nuts, screws, and rivets. His hints for 
sketching will be found eminently practical. In an appendix a 
‘description is given of drawing-instruments, intended as a guide 
for selecting a good set. Although we agree with the author's 
‘opinion in a general way, we cannot concur in his wholesale con- 
‘demnation of instruments adapted for special purposes. 


Memoranda on Poisons. By THOMAS HAWKES TANNER. 6th 
ed. Rev. by Henry Leffmann, M.D. Philadelphia, Blakiston. 
ZAC) 7/5 cents. 


TANNER’S ‘ Memoranda on Poisons’ is so well known, that it is 
only necessary to call attention to the differences which exist be- 
tween this and former editions. The principal changes that we 
notice are the substitution of modern chemical nomenclature for 
the older style, and the revision of the toxicology of poisonous food. 
Although this book is specially intended for those engaged in actual 
medical practice, it will be found to be a valuable addition to every 
library, containing as it does, in a very condensed form, the symp- 
toms and treatment of poisoning in its many forms. 


NOTES AND NEWS. 


THE value of the work now doing by the United States Geo- 
logical Survey will be appreciated when it is known that the engineer 
of the Denver and Rio Grande Railroad located its line through the 
passes of the Wasatch Mountains from the government maps with- 
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out sending out parties to determine the best route. The engineer 
of the projected line from Los Angeles to Salt Lake City made 
similar use of the National Survey maps; and, wherever engineer- 
ing-work is to be done in territory which has been covered by the 
survey, it has been found to be of the highest practical usefulness. 


— Eight field-parties left Washington on Sunday to begin the 
work of the National Survey for the season on the Pacific coast. 
Three have gone to the gold-belt of California, under the direction 
of Mr. H. N. Wilson; two to the Cascade Mountains in south- 
western Oregon, under Mr. W. T. Griswold; and three to Montana, 
under Mr. J. M. Douglass. The charts they are making of Cali- 
fornia are on a scale of two miles to an inch, and those of Oregon 
and Montana four miles to an inch. The California parties will 
cover an area of about two thousand miles each during the season, 
and those in Oregon and Montana from three thousand to four 
thousand miles each. The parties that are going to south-western 
Oregon are to work in a region which it is believed will develop into 
a great gold-bearing country. It has already yielded a large 
amount of placer gold, but the gold-bearing quartz has not yet 
been developed. The survey will probably direct attention to it, 
and cause its rapid development. The work of the Montana par- 
ties will be about the head waters of the Missouri River, where the 
floods originate which cause so much damage along the lower 
Mississippi; and in addition to mapping the country and noting its 
topography, etc., they will make a special examination of the water- 
shed, to determine where dams can be built to hold back the de- 
structive floods. Attention will also be given to the use of the 
water thus stored in irrigation. All triangulation upon the Pacific 
coast has to be completed early in July, before the summer haze 
sets in. This strange phenomenon has never been satisfactorily 
explained. It seems to be a mixture of smoke and dust, filling all 
the valleys, and rising thousands of feet into the air. It obstructs 
the view so that no point over five miles distant can be distinguished. 


— May 1, the local committee of the American Association for 
the Advancement of Science, together with a number of the lead- 
ing citizens of Cleveland, met in the Board of Education rooms in 
the Public Library Building to make arrangements for the meeting 
to be held in Cleveland next August. Prof. C. F. Mabery of the 
Case School of Applied Science took the stand as temporary chair- 
man, and in a few preliminary remarks introduced Prof. F. W. 
Putnam, the permanent secretary of the association, who gave a 
most interesting history of the association and its objects. The 
officers of the local committee are: president, Cady Staley; vice- 
presidents, Hon. John Sherman, Hon. H. B. Payne, Pres. H.C. 
Haydn, Gov. J. B. Foraker, Col. John Hay, Mayor B. D. Babcock, 
Hon. Samuel E. Williamson, Mr. W. J. Gordon, Gen. M. D. Leg- 
gett, Mr. L. E. Holden; secretary, Elroy M. Avery, Ph.D. Com- 
mittee on post-office, telegraph, and express: Prof. A. H. Tuttle, 
chairman; Capt. F. A. Kendall, secretary. Committee on the 
press: Prof. Bernadotte Perrin, chairman; Prof. A. H. Thompson, 
secretary. Committee on printing: C. G. Force, chairman; Dr. 
Elroy M. Avery, secretary. Committee on membership: Hon. C. 
C. Baldwin, chairman; Rev. Jabez Hall, secretary. Committee on 
invitations, receptions, and excursions: Mr. W. R. Warner, chair- 
man; Newton M. Anderson, secretary. Finance committee: Mr. 
Solon Severance, chairman; Mr. Charles A. Post, secretary. Com- . 
mittee on rooms: Prof. Edward W. Morley, chairman; Prof. Her- 
bert C. Foote, secretary. Committee on hotels and lodgings: Mr. 
Edward H. Fitch, chairman; Mr. Harry P. Cushing, secretary. 
Committee on transportation: A. J. Smith, chairman; Elroy M. 
Avery, secretary. 


— The Texas State Geological and Scientific Association, which 
has for a number of years endeavored to arouse a general interest 
in the geological exploration of Texas, has memorialized the State 
Legislature, asking that it be made the agent of the State for car- 
rying on geological work, and that a director be appointed to 
supervise such work. The ground which the association takes is 
so clear and reasonable, that it must recommend itself to the legis- 
lators. It is proposed to explore principally the deposits of min- 
erals of economic value, and thus to give the citizens of the State 
that knowledge of the real value of the land they hold which they 
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lack at present, and at the same time to develop the resources of 
the country. In order to make the work of sucha survey as useful 
as possible, it is proposed to make the results known through the 
agency of the daily press and other publications, to be issued as 
rapidly as possible. It is to be hoped that the practical and wise 
measures proposed by the association will be carried out, as they 
cannot fail to benefit the people of the State. 


LETTERS TO THE EDITOR. 


+ * Correspondents are requested tobe as brief as possible. The writer's name is 


in all cases required as proof of good faith. 
Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the journal. 


Is the Rainfall increasing on the Plains ? 


IN view of the recent discussion on this subject which has ap- 
peared in this periodical, perhaps it will not be amiss to add a few 
remarks to those of Mr. Curtis concerning the errors which may 
arise in climatic studies from errors in rainfall records. Rainfall 
records have probably been kept as long in New England as in any 
other part of the United States, and a number of them give indica- 
tions of a secular change in the amount of rainfall. But Mr. E. B. 
Weston, Desmond Fitzgerald, and others who have had occasion 
to study some of these records, state that in certain cases the ap- 
parent change in the amount of rainfall was clearly due to the dif- 
ferent methods pursued by different observers in measuring snow, 
and converting it to its equivalent in rain; and they think but little 
reliance can be put in the results obtained from a comparison of 
earlier with more recent records. Mr. Weston has also shown that 
gauges with different kinds of rims give persistently different re- 
sults. If these early volunteer records are of uncertain value for 
studying climatic changes, are those which are now being gathered 
by our national Signal Service to prove more so? These latter 
records are in almost every case obtained from rain-gauges exposed 
on the roofs of houses; and hence the amount of rain caught 
becomes a function of the wind-velocity, a function of the wind- 
direction, and a function of other variants and variables, not least 
among which is a not uncommon changein the position of the gauge 
itself. Numerous experimental observations have shown that gauges 
exposed on roofs catch more rain when exposed on the side opposite 
to the direction from which the wind blows, and less rain when ex- 
posed on the same side from which the wind blows. The writer 
thought that the large errors which may arise from this source were 
fully recognized by the Signal Service officers and by the scientific 
public, so that it was unnecessary to call attention to them. But re- 
cently he has listened to two papers by well-known writers, dealing 
with changes in the amount of rain, especially in the West; and both 
these writers referred to the valuable records now being obtained 
by the Signal Service as furnishing a basis for future studies of this 
kind. The present writer inferred from these papers that the errors 
arising from exposure are not so fully known as they ought to be, 
and hence presents a brief study of the Boston rainfall record, which 
is only one of several similar cases which have come under his 
notice. For several years in succession the annual rainfall at the 
Boston Signal Service station has been reported below the normal 
According to the Bulletin of the New England Meteorological So- 
ciety, in 1885 it was nearly three inches below the normal, in 1886 
nearly five inches, and in 1887 nearly thirteen inches below, This 
seemed rather strange, since none of the numerous gauges around 
Boston showed such marked deficiencies. Thus, in 1887, when the 
Boston Signal Service station reported the annual rainfall thirteen 
inches below normal, the Harvard College Observatory, only three 
miles west of Boston, reported an annual rainfall twelve inches 
greater than that reported from Boston, and one inch greater than 
the average of twenty years’ observations at the observatory. The 
observer at Lynn, Mass., ten miles north of Boston, reported an 
annual rainfall fifteen inches greater than Boston, and six inches 
above the average of thirteen years’ observations at Lynn. Accord- 
ing to the records of several gauges in Milton, ten miles ‘south of 
Boston, the annual rainfall was from nine to twelve inches greater 
than at the Boston station. These stations are all so close to 
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Boston, that it is rendered entirely improbable that there was in. 
reality any great deficiency in the Boston rainfall; and the apparent 
deficiency seems clearly due to a change in the position of the Bos- 
ton gauge about 1883 or 1884. Previous to this the gauge had 
been exposed on the roof of the Equitable Building in Boston, and 
these records were used in forming a series of averages or normals.. 
Then the gauge was removed to a high tower on the Post-Office Build-- 
ing, and since then there has been almost a persistent deficiency of 
precipitation as compared with former records, or with the records of 
stations surrounding Boston. Moreover, the amount of rainfall caught 
is evidently a function of the wind-velocity, and decreases with in- 
creased velocity of the wind. Thus, during a gale on April 2, 1887, 
the amount of precipitation reported from the Boston Signal Service 
station was 0.22 of an inch; while measurements by a number of 
observers in and around Boston showed that snow fell to a depth 
of over a foot, and when melted gave an inch of precipitation as or- 
dinarily recorded» Again, during the storm of March rr to 14, 
1888, the Boston Signal Office reported 1.24 inches of precipitation , 
while surrounding stations reported three inches or more. 

It seems a pity that our Signal Service gauges should beso badly 
exposed, for these are looked to as the standards throughout the 
country; and there is no doubt that in the future, as in the past, 
there will be attempts to proveclimatic changes from their records ; 
but the writer feels that any one who has had experience with rain- 
fall observations will look dubiously on any conclusions based on, 
such records as exist at present. H. HELM CLAYTON. 

Blue Hill Observatory, May 2. 


Significance of Sex. 


SOME recent publications on the subject of the significance of 
sexual reproduction, especially those of Dr. Weissmann (Vazure, 
Xxxiv. p. 629, 1886, and xxxvi. p. 607, 1887) and a short abstract of 
a lecture by Hatschek (Azmals and Magazine of Natural History, 
i. p. 163, 1888), have induced me to draw brief attention to some 
speculations of my own on this subject, published several years. 
ago. 

1. Dr. Weissmann, in his admirable paper on the significance of 
polar globules (ature, xxxvi. p. 607, 1887), after showing that 
there must be some very great benefits resulting from the introduc- 
tion of sexual reproduction, says, ‘‘Such beneficial results will be 
found in the fact that sexual propagation may be regarded as ¢he 
source of individual variability, furnishing material for natural 
selectéon.”’ Now, in an article on genesis of sex, published in the 
Popular Sctéence Monthly, December, 1879 (xvi. p. 167), and repub- 
lished in the Revue Scdentzfigue for Feb. 14, 1880 (xviii. p. 220), the 
same thought is distinctly implied, though not distinctly expressed. 
The whole contention of the article is to show that the object of sex 
is the funding of individual differences in a common offspring, 
thereby improving the offspring; and, further, to show how much 
pains nature has taken to make individual sexual differences greater 
and greater in the history of evolution. In the last paragraph L 
say, “ Such mixing produces more Jlastzc nature, more generalized 
and therefore more progressive form.” 

This was written nearly nine years ago. Meanwhile the thought 
continued to develop in my mind. Ina book (‘Evolution and its. 
Relation to Religious Thought’) just now published, but most of 
which, and especially all on this subject, was written three years 
ago, the same thought is much more distinctly expressed. On p. 
220 I say, ‘« Why was sex introduced at all? There are doubtless 
sufficient reasons of many kinds, but the /z/damental reason con- 
nected with evolution ts the funding of tndtvidual differences in a 
common offspring, thereby giving to the offspring a tendency to 
divergent variation.” Again on p. 223: “ Complexity of inherztance, 
like complexity of composition in chemical substances, g7ves zsta- 
bilety to the embryo and liability to variation to the offspring, and 
this in ets turn furnishes matertal for selection of the fittest.” This. 
was written in the fall of 1884; but, being much pressed with other 
work at that time, I laid aside the manuscript, and only took it up: 
again, finished it, and sentit to the publisher, abouta yearago. I do 
not bring this forward now by way of reclamation, — for even if I had 
any right to make such, which I have not, I care little who brings 
out a truth, — but partly because I would not seem to borrow an 
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idea without due credit, and partly because I am gratified that a 
thought which has lain long in my mind is now confirmed by so 
eminent a biologist and so profound a thinker as Dr. Weissmann. 

2. There is one point, however, in Dr. Weissmann’s paper, to 
which I would take some slight exception. He says, “ There is 70 
essential, but only tndividual differences between the nuclear sub- 
stance of the spermatozoén and of the ovum. There are xo such 
things as male and female nuclear substances, but only male and 
female cells, carriers of immortal germ plasm.” Now, if by ‘ essen- 
tial differences’ he means mysterious or occult differences, such as 
are usually attributed to sex, he is probably right; but surely sexual 
reproduction is a device of nature whereby greater individual dif- 
ferences of nuclear substances are produced than could have been 
gotten in any other way. Such extreme individual differences are 
called ‘sexual’ in the case of organisms : why not also in the case 
of nuclear substances ? 

3. In the other paper referred to, Hatschek, after criticising the 
views of Weissmann and others, goes on to give his own theoretical 
opinion; viz., “that in sexual reproduction we must recognize a 
remedy against the action of z7jurzous vartadbzlzty.” He then goes 
on to show that disease or injurious variation of any kind in an in- 
dividual would be indefinitely continued by non-sexual modes of 
reproduction, but in sexual reproduction is quickly eliminated by 
crossing with other strong and healthy individuals. Now, precisely 
this view is very distinctly brought out in my article on genesis of 
sex. Referring to the reasons for the introduction of sexual repro- 
duction, I say (p. 177), “ The reason is probably this: Among all 
the qualitzes, good and bad, strong and weak, inherited (by the off- 
spring) from both sédes, there ts asort of struggle for life, and a 
surutval of the best and strongest qualitzes.” The same thought 
is expressed in many ways in my book on evolution, already re- 


ferred to. JOSEPH LECONTE. 
Berkeley, Cal., April 24. 


Catching Fixed Forms of Animal Life on Transparent Media 
for Study. 


IN studying forms of animal life that become fixed to foreign 
bodies during their early stages of development, it is an obvious 
advantage to the investigator if they can be induced to attach 
themselves to transparent media, such as glass or mica, so that 
they may be studied without disturbance under the microscope 
with transmitted light. 

Several attempts have been made to secure young oysters on 
glass by Prof. John A. Ryder,! Dr. R. Horst,? and Lieut. Francis 
C. Winslow,’ but with only very partial success. Professor Ryder 
once found larve attached to the glass sides of an apparatus in 
which artificial propagation was being carried on. Dr. R. Horst 
tried ground and plain glass, but secured only two on the latter. 
Prof. Karl Mobius, in the Zoolog¢scher Anzeiger of Jan. 22, 1883, 
describes a successful attempt to catch fixed organisms on glass. 
He used microscope-slides, and secured annelids, hydroids, polyps, 
Lryozoa, Infusorza, diatoms, etc. Prof. B. H. Van Vleck informs 
me that he habitually secures fixed forms of low organisms on glass 
microscope-slides tor study. 

During the summer of 1887, I was studying the development of 
the oyster (O. vzz-g¢nzana Lister) at Buzzard’s Bay; and as I was 
anxious, if possible, to get them growing on glass, I tried several 
methods to accomplish the desired end. During my work I had 
very valuable assistance and suggestions from Dr. E. B. Larchar 
of Onset, whose disinterested aid I here acknowledge. 

In a small pond-like estuary, bare at low tide, on the 14th of 
July, I stretched wire netting between stakes driven into the sand 
and raised about a foot from the sand. On this were laid panes of 
glass, fastened in place with clothespins. Other panes were sus- 
pended from the sides, some in the plane of motion of the incom- 
ing tide, others opposed toit. Lamp-chimneys were also suspended 
from the apparatus. I used some fifty panes and twelve chimneys, 

1 J. A. Ryder, On the Mode of Fixation of the Fry of the Oyster (Bull. U.S. Fish 
Com., ii. 1882); An Account of Experiments in Oyster-Culture, and Observations 
relating Thereto (Rep. U.S. Fish Com., 1882), Washington, 1884. 

2 R. Horst, On the Development of the Oyster, O. edulis L. (Rep. U.S. Fish Com., 
1884), Washington, 1886. 


8 F.C. Winslow, Notes upon Oyster Experiments in 1883 (Bull, U.S. Fish Com., 
iv. 1884). 
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but met with almost total failure, securing only two oysters, one of 
which, however, grew to twenty-one millimetres in diameter. A 
few barnacles became attached to the glass. 

One of the most successful spatting-grounds for oysters at Buz- 
zard’s Bay is a sand-spit exposed about four hours at low water. 
Here the incoming tide divides, one branch flowing to Onset, and 
the other to Buttermilk Bay. The force of the current is very 
great. On this bar, at the suggestion of Dr. Larchar, earthenware 
drain-pipes were partially sunk in an upright position, and loosely 
filled with broken glass. Six-inch and four-inch pipes were used, 
and at different elevations above the sand. I did not secure any 
spat in the four-inch pipes. A six-inch pipe sunk nearly to the 
level of the bar was successful, but in an unlucky day was filled up 
with sand, and the young oysters buried. Six-inch pipes, reaching 
about ten inches above the bar, were the most successful, and on 
the glass in them I got large numbers of young oysters. Suitable 
conditions for the success of the undertaking were therefore as 
follows: (1) a strong tide-way, which would bring plenty of free- 
swimming fry, and afterwards abundant food for their mainte- 
nance; (2) an area of quiet water within the pipe, in which the fry 
could settle and attach themselves to the smooth glass; (3) the 
absolute shutting-out of violent currents which would detach them 
from their precarious abiding-places. . 

I first found spat on the glass on the 25th of July, and on the 
28th took out a pane 6 by 4§ inches square, on which I have just 
counted eighty-two young oysters, as it is still in my possession in- 
tact. This was only exceptional in the size of the glass, as other 
pieces bore nearly or quite as many spat proportionally to their 
area, Spat were secured in the pipes until the 29th of October, 
when few were left, large numbers having dropped off by the 
natural dissolving action of sea-water upon the organic cement 
by which they are attached. 

Besides oysters, Anomzas, Crepidulas, and Bryozoa freely at- 
tached themselves to the glass, presenting admirable opportunities 
for studying them alive and undisturbed. 

The nature of my researches required that I should get young 
oysters with shells as clean and perfectly preserved as possible. 
In May, year-old oysters were found very beautifully preserved on 
the inside whorls of a dead Busycon shell, where they were com- 
pletely protected from all eroding action, and clean. To imitate 
these conditions, in the salt-pond above referred to, I suspended a 
large number of two-and-a-half and three inch flower-pots in- 
verted, from galvanized wire stretched between stakes driven firmly 
into the sand. The pots were raised about six inches from the 
sand, They met with entire success. The pots in many instances 
were literally almost covered with spat. On the outside of the 
pots very little, and on the inside no, sediment was deposited, as 
the pots hung like suspended bell-jars, so that the oysters were 
perfectly clean and very finely preserved. Further, on account of 
the porosity of the earthenware, the oysters had less hold than on 
natural cultch of stones and shells, and were easily removed for 


study. ROBERT T. JACKSON. 
Cambridge, Mass., May 4. 


Answers. 


31. BLONDE AND BRUNETTE.— A week or two ago a corre- 
spondent of yours complained of the lack of precision of meaning 
attached to the terms ‘blonde’ and ‘ brunette,’ and the want also 
of words treating of intermediate shades of color as applied to the 
hair and complexion of Caucasian human beings. There is cer- 
tainly a need of more convention on this point; for it seems strange 
that lower animals, and even inanimate objects (vzde dry-goods, 
etc.), should be minutely characterized as regards color, whilst their 
lords or makers are not. It would seem as if a century and a half 
ago there was such better understanding about terms of color as 
this gentleman wishes to see established. In the Sfectazor one 
meets with proof ofthis. In one place 1 remember a lady (assumed) 
writer draws the distinction between herself and a friend in the 
matter of complexion as between an olive and a brunette; and the 
term ‘a handsome black man’ (to imply the latter hue in a man) 
is also met with in the writings of the last century. 


ALFRED J. HILL. 
St. Paul, Minn., May 3. 
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BOOK-NOTES. 


—D.C. Heath & Co. will publish, May 1 
the second book in the series of ‘ Practical 
Lessons in the Use of English,’ by Mary F. 
Hyde of the State Normal School, Albany, 


N.Y. On May 5, the same house will pub-| 


lish the second volume of their ‘ Nature 
Readers: Sea-side and Way-side,’ by Julia 
McNair Wright. 


—Mr. Edward Atkinson will open the 
Popular Science Monthly for June with an 
incisive paper on ‘ The Surplus Revenue.’ 


—F. E. Galloupe, 30 Kilby Street, Boston, 
proposes to publish at once an index of en- 
gineering articles contained in leading peri- 
odicals during the last five years (1883-87 
inclusive), should sufficient subscriptions to 
the book be received. 


— The Publication Agency of the Johns 
Hopkins University, Baltimore, announces the 
‘History of Co-operation in the United 
States,’ with an introduction by Prof. Rich- 
ard T. Ely, and papers by graduate students 
of the Johns Hopkins University on co-opera- 
tion in the various sections of the country, 
and an index. 


— The opening article of the railway series 
in Scrzbner’s Magazine will appear in the 
June number, under the title ‘The Building 
of a Railway,’ by Thomas Curtis Clarke. 


—Messrs. Ticknor & Co. announce for 
publication May 12, ‘A Dictionary of Low- 
land Scotch,’ by Charles Mackay, LL.D. ; 
and ‘The Pilgrim Republic,’ an historical 
review of the colony of New Plymouth, by 
John A. Goodwin. 


Calendar of Societies. 


Anthropological Society, Washington. 
May1.—Mr. W. H. Holmes, Some Primi- 
tive Phases of Aisthetic Development; W. J. 


Hoffman, Pictography and Shamanistic Rites of 
the Ojibwa. 


American Academy of Arts an Sciences, 
Boston. 

May 9. — John Trowbridge, On the Present 
Condition of the Subject of the Photography of 
Color; together with an Account of Investiga- 
tions at the Jefferson Physical Laboratory, on 
the Invisible Rays of Light. 


Purdue Scientific Soci-ty, Lafayette, Ind. 


Apri/ 23. — William Brady, Modes of Occur- 
rence of Nitre; W. H. P. Creighton, Explora- 
tions in Easter Island; J. F. McBeth, Merits 
of the Graphic System in Static Analvsis. 


Engineers’ Club, St. Louis. 


May 2.— E. D. Meier, The Prall System of 
distributing Heat and Power from Central Sta- 
tions. 


Posttions Vacant. 


Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE. 

The labor and expense involved in ascertaining what 
positions are open, in gratuituously advertising them and 
in attending to the correspondence of applicants, are in- 
curred in the interest and for the excduszve benefit of 
subscribers to Science. 

Applicants should inclose the necessary postage, for 
forwarding their letters. 


1— A Professor will be appointed by the Board of Vis- 
itors to the Chair of Biology and Agriculture in the Uni- 
versity of Virginia, on the 27th of June, 1888. The emol- 
uments of the: position are $3,000 per annum and a dwell- 
ing. Inquiries may be addressed to Cuas. S. VENABLE, 
Chairman of the Faculty. 


Wants. 


AN EDUCATED AND CAPABLE PERSON 

wanted in every town ahd city to canvass for sub- 
scriptions to Sczezce,; liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth - - 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczezce is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


NEW MAGAZINE—THE SWISS 
fete: to spreading a love of OSS 


nature among the people. Edited 
by HaRLAN 4. BaLLarRp, President of the Agassiz Asso- 
ciation, and succeeding St. Nichol s as the officialmaga- 
zine of that body, $1.50a year. Sample copy 10cents, or 2d 
cents for vie subscription for 3 months. 
- HODGES, PUBLISHER: 
47 Lafayette Place, New York. 


Mention this paper. 


111 
Amusements of New York. 
YCEUM THEATRE. 
DANIEL FROHMAN...............-- Manager. 


Cor. 4th Avenue and pial St. 


Wiehe, WW I0e 18, 


A New Play by D. Berasco and H. C. De Mitte. 

Preceded by .-.Editha’s Burglar. 

Evenings, 8:15, Saturday Matinees 2 

DMAP ISon- -SQUARE THEATRE. 
MR. A. M. PALMER, ole Manager. 

J. M. HILL’S UNION- SQUARE THEATRE 

COMPANY. 
A POSSIBLE CASE, 


BY SYDNEY ROSENFELD. 
Evenings 8:30. 


ASINO. Broadway and 39th St. 
Evenings at 8. Matinee Saturday at 2. 
THE BRIGHTEST, MERRIEST, AND MOST EN- 
JOYABLE COMIC OPERA EVER PRESENTED, 
AS PERFORMED NEARLY 700 TIMES. 


fe IN 


RECEIVED WITH ROARS OF LAUGHTER. 


ROADWAY THEATRE. 
BROADWAY, CORNER 41ST-ST. 
Manager . Mr. FRANK W. SANGER. 
Handsomest and safest theatre in the world. 
J. C. DUFF OPERA CO. 


in the spectacular comic opera, 


WEDNESDAY THE 
MAY 2. QUEEN’S 
MAY 2. MATE. 


BOX OFFICE OPEN FROMo to 6. 


BYoU OPERA HOUSE. SECOND MONTH. 
DIXEY, MILES & BARTON Proprietors. 
Evenings at 8:15. Matinée Saturday at 2. 


RICE & DIXEY’S 
perfectly lovely production of 
Byrne’s Chinese Comic Opera 

PEARL OF PEKIN. 

Cast of excellent character, 6s artists, 
including the talented comedian, 
MR. LOUIS HARRISON. 
MONDAY, MAY 7, 50TH NIGHT. 


I TH STREET THEATRE, CORNERS pau AVE. 
4 J. W. ROSENQUEST NAGER. 
MATINEES WEDNESDAY AND SATURDAY. 
2ND MONTH AND CONTINUED SUCCESS OF 


Wale) SINICA Ube Wil 


by Joseph Arthur. 


HARRY LACY AS JACK MANLEY. 


Seats secured in advance at usual prices. 


President Ballard’s New Book. 


Wreh EE KUNG D© Mies: 


THE NEW HAND-BOOK OF THEA. A. 
Is NOW READY. 


It need scarcely be said that every member should have a copy of ‘‘ Three Kingdoms.” 
A handsome picture of ‘‘ Professor Agassiz examining a Sea Urchin” forms the frontispiece of 


the volume, every page of which is replete with interesting and important information. 


The 


list of reference books, arranged topically, is the most valuable ever compiled. 


Price to Members, 60 cents. 


Regular price, 75 cents. 


THE WRITERS’ PUBLISHING COMPANY. 


21 University Place, New York. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


“ The following will be found eminently pratical for 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2) Spanish Simplified— 
12 numbers (with keys) ro cts. each; No. 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof. A. Knoflach, 140 Nassau St., New York. 


CITY. 


H. O. CANDEE, ELECTROPATHIC PHYSICIAN, FORMERLY 
VICE-PRESIDENT AND ACTUARY OF THE ELECTRIC AND VITA- 
PATHIC INSTITUTE, AT WASHINGTON, 
THE VITAPATHIC MEDICAL COLLEGE OF CINCINNATI, 
RESIDENCE AND RECEPTION 
STREET, BETWEEN BROADWAY AND 7TH AVENUE, NEW YORK 
GALVANIC AND FARADIC BATHS, 


D. C., GRADUATE OF 
O., 
PARLORS, NO. 165 WEST 34TH 


&C. No medicines are used. 


S Electricity is used at my ELECTRICAL INSTITUT E where all Acute and 
Chronic Diseaees are successfully treated with Electricity. 


By this ALL-powerful agent we are 


enabled to remove Rheumatism, Malaria, Catarrh, Dyspepsia, Paralysis, Sciatica, Premature De- 


cline. Insanity, Deafness, Asthma, Prolapsus-Uteri, 


and Liver Difficulties, 


Dropsy, Lumbago, White Swelling, 
Head, Hysteria, Nervousness, Sleeplessness, etc. 


Scrofula, Spinal Diseases, Cancers, Kidney 
Tumors, Bronchitis, Noise in the 
, Also Blood Diseases of whatever name or na- 


ture or how long standing, thoroughly eradicated from the system. 


Call or send for my 40 Page Circulars. 


Consultation free. 


iV 
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THE ONLY GENUINE 
LiQguUID GLU 


UNEQUALLED for CEMENTING 


wood, glass, china, paper, leather, &c. Always 


ready for use. Pronownced strongest Se es 
IS MADE BY THE) GSS MED ALS. }6r 
Russia Cement Co, semriczvcriamps S22 


‘hese glues are used in the Smithsonian Institute 
oe TERE for all its work of mounting speci- 
mens—by the Government Arsenals and Depart- 
ment Buildings, by the Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano Co., and by 
thousands of first-class eee re a meee 

ri ut the world, for all kinds . 
Benognced STRONGEST ADHESIVE KNOWN. 
Sold in tin cans for mechanics and amateurs, and 
in bottles for family use. he total quantity sold 
between Jan., 1880, and Jan., 1885, in all parts of the 
world amounted to over 32 MILLION BOTTLES. Be 
sure and get the genuine LePage’s made only by 
Russia CEMENT CO. 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAKER OF 


Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus, 


KIMB3ALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
3 desire exceptionally fine cigar- 
} ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
IOs. 20s. 50s. and 100s. 
14 FIRST PRIZE MEDALS. 


KIMBALL & CO. 


GOOD NEWS 


To LADIES. 
=o 
Greatest inducements ever of- 


fered. Now’s your time to get 
att up orders for our celebrated 
ne : ‘Teas and Coffees, and secure 
ComPANy: a beautiful Gold Band or Moss 
‘ Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 
THE GREAT AMERICAN TEA CoO., 
P. O. Box 289. 81 and 33 Vesey St., New York. 


W. H. WALMSLEY & C0, 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street, Phila, 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price Lis! 
mailed free to any ad 
dress. Mention SCIENCI 
in corresponding with us. 


WM. S. 


Z3O2) =G ) PATENT. NOVEL| 
(HOLO- oyIRTS {-Eanky- anp- 
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} 
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Investments. 


7” FIRST MORTGAGES, 7 


Upon carefully selected farms in the most flourishing and 
most rapidly growing parts of the West. 
6% 


“ Guaranteed Mortgages 
6% 


6% Debenture Bonds 


Secured by similar mortgages, and also by the capital of 
the issuing Company. 


THE EASTERN BANKING COMPANY, 


43 MILK STREET, BOSTON. 
Francis A. Osborn, Pres. Edw. T. Merrihew, Treas. 
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NUED-FEVERS, 57" AND Ban ) 
0 

RAND PROTECTION OF JNFANTS A Lh 

Z NG —— AND A = 


} 
D CHILDRENA / 
=, } 


— 


V;, 


| SUPERIOR | 
} NUTRITION 


= ES 
“ENTERED ACCORDING YO! 


HY DRAULIC 
ELEVATORS and 
WATER MOTORS. 


Send for New Catalogue 
Tuerk Hydraulic Power Co, 


| CHICAGO. NEW YORK, 
39 Dearborn St. 12 Cortlandt St. 


“NEW DEPARTURE” 


WARDROBE HOOKS, 


ONE HOOK 
P equal to 
a whole 
SNS CLOSET. 
TWO HOOKS A WHOLE HAT RACK, 
Any Garment can be re- . 
moved without taking off the 
others. 
SUITABLE FOR 
Closet, Hall or Kitchen, 
Price, 25e. each. 


Cut this outand ask your 4 
hardware dealer for them. 4 


JAYNE & CROSBY, ("lke 
110 Liberty St., N.Y. 


The Travelers Insurance Company 


of Hartford, Conn., organized 1864, issues both Life 
Policies and Accident Polictes. Only large accident 
company in America, Only $5 a year to professional 
and business men for each $1,000 insurance, with $5 
weekly indemnity. Has paid policy-holders nearly 
$x1,000,000. All policies non-forfeitable. All claims 
paid, without discount, and immediately on receipt of 


satisfactory proof. 


Arutical Lees and Aims 


WITH RUBBER FEET AND HANDS. 
MARKS’ PATENTS. 

The engraving is from an in- 
stantaneous photograph of a man 
ascending a ladder. He has two 
artificial legs substituting his nat- 
ural ones, which were crushed by 
a railroad accident and subse- 
quently amputated, With his 
rubber feet he is able to ascend 
or descend a ladder, balance 
himself on the rungs, and have 
his hands at liberty. ecan earn 
a good day’s wages at the bench. 
He can walk and mingle with per- 
sons without betraying his loss; 
in fact he is rest red to his former 
self forall practical purposes. 

With the old methods of com- 
plicated ankle-joints an undertak- 
ing of this kind weuld be at the 
peril of the wearer, but with the 
rubber feet he can venture into 
all sorts of ope-ations with safety. 

Over eight thousand in practical 
use, Scattered in all parts of the 
world. 


A Treatise of 4on pages, with 
190 illustrations, and nearly a 
thousand endorsements and testi- 
monials sent to those needing arti- 
ficial legs or arms, who will give a 
description of their case. The 
same will be sent to physicians 
and surgeons free of charge. 


A. A. MARKS, 
701 Broadway, New York. 


SPECIAL SALE 


OF 


(VELVET 


JAMES McCREERY & CO. 


will offer at retail on and after 
May 1 the combined stocks of 
their wholesale and retail Silk 
and Velvet Departments. The 
importance and advantage ofthis 


SPECIAL offering can only be 
estimated by an examination, 
which they respectfully solicit. 


No goods will be exhibited for 
sale that cannot be relied upon 
for satisfactory wear. 


JAMES McCREERY & CO, 


Importers and Manufacturers of 


Silks, 
BROADWAY AND ELEVENTH STREET. 


Mann’s Reference Indexes. 


References to and transcripts or translations of the lit- 
erature of ANy suBJECT furnished by B: PICKMAN 
MANN, WasuinoTon, D. C 

Correspondence fee, 50 cents. 
free. 


Explanatory circulars 


Stile NCI 


SIxTH YEAR. re > SINGLE CoPpiEs, TEN CENTS. 
VoL. XI. No. 276. NEW YORK, MAY 18, 1888. $3.50 PER YEAR, IN ADVANCE. 


Entered at New York Post-Office as Second-Class Mail-Matter. 


Editorial : : : 5 : 5 Begin Elongation and Contraction of Metals in Magnetic Fields - 238 
An Agricultural Survey of the United States. — The Interna- AY New Allternating-Current Hlectro-Motor : = BSB 
tional Copyright Bill, — Land in Severalty for Indians.— leanne Effect Of laliecinits Currents F % 0 283 
The Agricultural Value of the Mackenzie Region. | Nereton os Coreficients of induction a e 0 B88 
E | New Method of reading Reflecting-Instruments 0 e230 
conomy of Food 232 
y 3” | Book-Reviews 
Exploration of the Obangi-Welle 234 Tenth Annual Report of the Connection State Board of Health 238 
9 9 5 9 Eleventh Annual Report of the Board of Health of the State of 
Scientific News in Washington. New Tee ia x Aa 
The Work of the ‘Grampus’ , : 5 ARR | Evolution and its, Relationit to Relsioms Thought 5 230 
Dictionary of North American Indian Tribes : . 236 | Accidents and Emergencies : . : + 239 
Reclamation of Arid Lands : - 236 | Practical Education 6 0 0 - 240 
Re-organization of the United States Fish Commission o ace | Not dN 
| Notes an ews : j : : 5 BLO) 
Health Matters. | ‘ 
Contagion in Courts _ 237 Letters to the Editor. 
edness the White Blood- Coqancdles 5 r 5 BB | Is the Rainfall increasing on the Plains ? é A.W. Greely 240 
Disparate Vision . : W. LeConte Stevens 241 
Electrical Science. | Agriculture and Late Omnicnrersy Geology . £. W. Hilgard 241 
Sir William Thomson’s Electrical Measuring-Instruments - 237 | Queries and Answers 0 5 9 : . 242 


The Scrence Company, Publishers, 47 Lafayette Place, New York. 
London agent: G. E. Stechert, 26 King William St., Strand. 


BOWSERS MATHd@pM ATICAL SERTES 


Will be Publisne! e ist, 
TWO ADDITION A OLU MES, 
COLLEGE ALGEBRA. 


12mo, 550 Pages, : = Price, $2.00 


This work is designed as a text-book for Academies, Colleges, and Scientific Schools. It begins at the beginning of the subject, and the full 
treatment of the earlier parts renders it unnecessary that students who use it shall have previously studied a more elementary Algebra. 

When a student goes from Algebra to higher branches, it is often found that much which he should have studied in Algebra has been either 
not learnt at all, or so imperfectly learnt as to require the ground to beall gone over again. It ish»ped that students who use this book, under the 
direction of a good teacher, will be able to so master the elements of Algebra that they may rise from it to more advanced mathematics, not only 
without having anything to unlearn, but with a good foundation. While very much depends upon a good text-book, the author believes that no 
kind of instruction in mathematics can take the place of that given by the living teacher. No subject requires so much individual attention, or 
such close intellectual contact between instructor and pupil. he teacher must not be satished even with the learner’s statement that he under- 
stands the point presented. He must by persistent questioning assure himself that the idea has been thoroughly grasped and mastered. 

Nothing is more pleasing to a young student than to see and feel that he can use his knowledge to some practical end. For this reason the 
author has introduced a chapter on easy equations and problems before the chapters on Factoring and Fractions ; this enables the student early to 
become acquainted with some of the most interesting practical applications of the subject. 

A good deal of stress is laid on solving quadratic and other eq ‘ations by means of factors which are often obvious on inspection. In an im- 
mense number of cases this is a much easier way than by completing the square, and besides it gives an insight into the nature of equations. The 
student’s first thought. on Jooking at an equation, should be: can it b2 resolved into factors? If it can, his work is done ; but if he is not able 
readily to see the factors, he has still left the old method of completing the square. 

The examples are very numerous. Each set is carefully graded, beginning with those which are very easy, and proceeding to others which 
are more difficult. The large number of examples is given for the convenience of the instructor, that he may have, year byyean a sufficient variety 
from which to select, to prevent mere rote-work on the part of his pupils. Every teacher knows that the note-books with solutions of difficult ex- 
amples are handed down from one class of students to another, till a sort of key is formed, often to the destruction of intellectual discipline. 


GME MIC: ATG BR A: 
12mo, 350 Pages, - = Price, $1.50. 


(This work is designed as a text-book for Common and High Sc feels oad Aerteniee and to prepare students for entering Colleges and 
Scientific Schools. (The book is a complete treatise on Algebra up to and through the Progressions, containing thus far precisely the same subjects 
and the same treatment of them that are found in the College Algebra.) For students who have not sufficient time to take the College Algebra, 
this perhaps is the better book ; but those who contemplate entering College, or who wish to take a complete course in Algebra, may as well begin 
at once with the larger work.) 


LIBERAL TERMS MADE FOR INTRODUCTION. 


D. VAN NOSTRAND, Publisher, 


23 Murray Street, New York. 27 Warren Street. 
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BOOKS 
PREPARATION 


By John Wiley & Sons, New York. 


A Text-Book for Agricultural Colleges. 
Rocks and Soils. 


A Treatise on the Chemistry of Geologic Transformations 
and Soil Composition. By H. E. Stockbridge, Ph.D., 
Professor of Chemistry and Geology, Imperial College of 
Agriculture, Japan. 8vo, cloth $3.00 


An Elementary Course of De- 
scriptive Geometry. 

By Solomon Woolf, A.M., Professor of Geometry and 

Drawing, College City of New York. 8vo, cloth. 

Microscopical Physiog:aphy of 
Minerals and Rocks. 

By H. Rosenbusch, Translated by Joseph P_ Iddings, 

United States Geological Survey, Washington. D.C Vol. 

I. — Minerals. With many fine illustrations. 8vo, cloth. 


Differential Equations 


A Mathematical Treatise 
erence to a Post-Graduate Course. 
Johnson. 8vo, cloth. 


A Grammar of the Hebrew Lan- 
guage. 

With copious Appendices. By W. H. Green, D.D., Pro- 

fessor in Princeton ‘Theological Seminary New stereo- 


type edition, thoroughly revised and brought up to pres- 
ent time. 8vo, cloth. ‘ 


A Treatise on Hydraulics 


Designed as a ‘Text-Book for ‘l’echnical Schools, and for 
the Use of Engineers. By Prof. Mansfield Merriman. 
8vo, cloth 


Tables on the Properties of Sat- 
urated Steam and _ other 


Vapours 


By Prof. C H Peabody of the Massachusetts Institute 
of Technology. 8vo. 


Thermo-Dynamics. 
By Prof. C. H. Peabody, B.S. 8vo. 


Arteta Leos ant Ar 


WITH RUBBER FEET AND HANDS. 


MARKS’ PATENT>. 


Specially prepared with ref 
By Prof. W W. 


The engraving is from an in 
stantaneous photograph of a man 
ascending a ladder. He has two 
artificial legs substituting his nat- 
ural ones, which were crushed by 
a railroad accident and_ subse- 
quently amputated, With his 
rubber feet he is able to ascend 
or descend a ladder, balance 
himself on the rungs, and have 
his hands at liberty. Hecan earn 
a good day’s wages at the bench. 
He can walk and mingle with per- 
sons without betraying his loss ; 
in fact he is restored to his former 
self forall practical purposes. 

With the old methods of com- 
plicated ankle-joints an undertak- 
ing of this kind would be at the 
peril of the wearer, but with the 
rubber feet he can venture into 
all sorts of ope-ations with safety. 

Over eight thousand in practical 
use, scattered in all parts of the 
world. 


A Treatise of 409 pages, with 
1go illustrations, and nearly a 
thousand endorsements and testi- 
monials sent to those needing arti- 
ficial legs or arms, who will give a 
description of their case The 
same will be sent to physicians 
and surgeons free of charge. 


A. A. MARKS, 
701 Broadway, New York. 


PORTRAIT OF AGASSIZ. —Chapter 94 of The 

Agassiz Association has for sale photographs of 
Prof Louis Agassiz 75 cents. Address C. B. STEBBINS, 
3v Day St., Somerville, Mass. 


s. DHE BERLITZ SCHOOL) OF LANGUAGES, 7 


SUMMMER COURSE 
AT ASBURY PARK, N.J., AND AT OLD ORCHARD BEACH, ME. 


The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 


tural methods 
native teachers are en) loyed. 
Instruction highly interesting and eminently practical. 


ers is free. 


Instruction will be given by the regular professors of the Berlitz Schools, where only the best of 
Their long experience and unparalleled success in teaching languages will make their 


The course consists of numerous lessons, lectures, excursions, 
and acontinual practicein French and German conversation. 


The terms are very low. A special course for teach- 


For sample pages of the French and the German books, circulars, ete , apply to 


SCHOOL OF MINES, 
—— Columbia College — 


Summer {chool in Chemistry. 


The Laboratories of the School of Mines will be open 
from June rsth, to September rsth, for special students 
in general chemistry, qualitative, quantitative, and sani- 
tary analysis 

The fees are $50 for the three months, or $5 for each 
week or part of a week. 


For further information apply to 


Registrar, School of Mines, 
agth St. and Iadison Ave., N. Y. City. 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


ROSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING, 
Well endowed, well equipped departments of Me- 
chanicaland Civil Engineering, Electricity, Chemis- 
try and Drawing. Extensive Shops and Laboratories. 
For Catalogue, address T. C. MENDENHALL, Pres. 


Schools. 


Massachusetts. Boston, 152 Huntington Avenue. 
MME: E. DECOMBES’ FRENCH AND ENG 
lish Home School for six girls, opens September 19, 

$1000 per year. Noextras. Highest References. 


1888. 


Massachusetts, Plymouth. 
Wik. KNAPP’S HOME SCHOOL FOR BOYS 
(twenty first year). — Begins September 22, 1888. 


Massachusetts. Amherst. 
A™MBERST COLLEGE, SUMMER SCHOOL OF 
Languages, Chemistry, Art, \!athematics, Pho- 
netics, and Physical Training, r2th Session, July 2 to 
Aug. 3. Lectures daily in French and German. For 
programme address Prof. W. L. Montague. 


New York, Peekskill. 
GUMMER SCHOOL FOR BOYS. — PEEKSKILL 
Military Academy, June 20th to September sth, ’88. 
Send for circular. 
Joun N. TitpEn, A.M., M.D., Peekskill, N.Y. 


New York, Roslyn, Long Island. 
HE BRYANT SCHOOL.—A BOARDING 
school of the highest class for boys. Primary, Inter- 
mediate, and Academic Departments ; thorough Military 
Organization and Discipline, with S)stematic Physical 
Training. School property representing an outlay of 
over $250,000 ; one of the finest in the U nited States, in 
proximity to country-seat of the late William Cullen 


Bryant. le 
SUMMER SCHOOL FOR BOYS. 
June 21st to September ist 

‘*: The best located and most successful of the Summer 
Schools for Boys. School property beautifully situated 
on salt water. Every facility for study and recreation. 

For catalogue of either session, apply to 

Geo Bruce Cortetyou, Principal. 


At MOUNT HOPE LADIES SEMINARY, 
TARRYTOWN-ON-THE-Hupson, N. Y., 
$300 pays board and tuitions per school year. Music 
and art only extras. 
Opens Sept. 26th. 
ROBT. C. FLACK, A.M., Principal. 


Best advantages with home care. 


NIVERSITY OF VIRGINIA SCIENTIFIC AND 
Engineering Schools. For catalogue, address, 
C.S. Venable, Chairman of Faculty, 
P.O., University of Va., Va. 


ZA 


BERLITZ & CO, W. Madison Square, N.Y. 


Positions Vacant. 


+ Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE, 

The labor and expense involved in ascertaining what 
| positions are open, in gratuituously advertising them and 
in attending*to the correspondence of applicants, are in- 
curred in the interest and for the exclusive benefit of 
subscribers to Science. 

} Applicants should inclose the necessary postage, for 
forwarding their letters. 


1— A Professor will be appointed by the Board of Vis- 

| itors to the Chair of Biology and Agriculture in the Uni- 

versity of Virginia, on the »7th of June, 1388. The emol- 

uments of the position are $3,000 per annum and a dwell- 

ing. Inquiries may be addressed to Cuas. S. VENABLE, 
| Chatrman of the Faculty. 


Wants. 


| 


N EDUCATED AND CAPABLE PERSON 

wanted in every town and city to canvass for sub- 
scriptions to Screxce, liberal compensation. Address, 
naming references, PUBLISHER OF SCIENCE, 47 Lafayette 
Place, New York city. 


Investments. 


7é FIRST MORTGAGES, 74 


Upon carefully selected farms in the most flourishing and 
most rapidly growing parts of the West. 
6% 


6% Guaranteed Wortgages 
6% Debenture Bonds 672 


Secured by similar m >rtgages, and also by the capital of 
the issuing Company. 


THE EASTERN BANKING COMPANY, 
43 MILK STREET, BOSTON. 


Francis A. Osborn, Pres Edw. T. Merrihew, Treas. 


What Scott's Emulsion Has Done! 


Over 25 Pounds Gainin Ten Weeks. 
Experience of a Prominent Citizen, 


THE CaLIFoRNIA SOCIETY FOR THE 
SUPPRESSION OF VICE. 
San Francisco, July 7th, 1886. 


I took a severe cold upon 
my chest and lungs and did 
not give it proper attention ; 
it developed into bronchitis, 
and in the fall of the same 
year I was threatened with 
consumption. Physicians or- 
dered me to a more eongeni- 
al elimate, and Ieame to San 
Franeiseo. Soon after my 
arrival I eommeneed taking 
Seott’s Emulsion of Cod Liver 
Oil with Hypophosphites reg- 
ularly three times a day. In 
ten weeks my avoirdupois 
went from 155 to180 pounds 
and over; the cough mean- 
time ceased. C.R. BENNETT. 


SOLD BY ALL DRUCCISTS. 
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THERE IS NOW PENDING before Congress a proposition to enable 
the United States Geological Survey to carry on the agricultural 
work provided for by law. This movement was brought formally 
forward by the California State Grange in October, 1887. It is 
hardly necessary to dwell upon the desirability of collecting data as 
to the agricultural value of land. Work of this kind has been done 
in the States east of the Mississippi by State surveys and other in- 
stitutions, but west of it Powell’s report on the arid lands is almost 
the sole attempt. The work falls properly under the scope of a 
geological survey, as in this case it requires only little additional 
work to the topographical and geological surveys that are continu- 
ously going on, while under any other department it would require 
the organization of a new survey, and involve great expense. How 
much good work can be done by geologists in this line, is shown by 
the work of a number of State surveys, and outside the United 
States by the survey of Newfoundland, which carries on also the 
work of the land-office, and by several reports by members of the 
Canadian Geological Survey, who, in the maps showing the results 
of their reconnaissances, embody much that is of the greatest value 
to the farmer. As a matter of fact, the surveyors of the land-office 
in the United States as well as in Canada report in a general way 
on the character of the country, but general statements of this kind 
are not whatis wanted. Information on the character of the land 
ought to be as definite as possible. If the lands were properly 
classified as to their agricultural, pastoral, and industrial value, the 
new settler would find at once the place suitable to his demands, 
the farmer would know how he can best develop the resources of 
his land, and great profit would thus accrue to the country in gen- 
eral. We print in another place an article by Professor Hilgard 
which shows the close relation between geological and agricultural 
conditions, and thus proves that the agricultural survey is properly 
a subdivision of the Geological Survey. 


THE INTERNATIONAL COPYRIGHT BILL prepared by Senator 
‘Chace has been passed by the United States Senate, and it is un- 
derstood that the leaders of the House of Representatives intend to 
give it a chance in that body before the close of the present session, 
This is good news to American authors, publishers, and to all classes 
of mechanics engaged directly or indirectly in the manufacture of 
books. A few English authors and some English mechanics are 
greatly excited over what is known as the ‘ manufacturing clause ’ 
of the bill, which requires that foreign books copyrighted in this 
country shall be immediately published here, and printed from type 
set up here; and the English printers have appointed a committee 
to secure the amendment of the bill if possible. The authors who 
have been loudest in their protests have been those, so says a cable- 
despatch to the Philadelphia Press, who have never had one of their 
books republished in this country, either with or without their con- 
sent; those whose works are popular enough to find a market in 
the United States being willing to submit to the extra tax which a 
separate edition for America subjects them to, in consideration of 
great advantages which the bill will confer upon them in enabling 
them to prevent pirating of their works in this country, and placing 
them in position to make terms with American publishers. The 
English printers and other mechanics fear, that, if the Chace bill 
becomes a law, many books copyrighted on both sides of the At- 


lantic will be printed from plates made in America, and that their 
business will therefore be injured. It is only necessary to say, that, 
without the ‘manufacturing clause,’ no international copyright bill 
would be likely to be passed by the American Congress in the next 
ten years. Without it, the Chace bill would not even have been 
considered during the present session. We hope the time will soon 
come when the people of both countries will see their interest in 
unconditional copyright in both for the literary productions of the 
citizens of either, and the freest competition in the manufacture of 
books that are read on both sides of the Atlantic. Then authors 
will be allowed to have their books printed in London, or New 
York, or Chicago, as may be most convenient or advantageous, 
and readers will know that they are not paying unnecessarily high 
prices for their reading-matter. 


THE SUCCESS of the ‘land in severalty’ law as an agency for 
the civilization of the Indians depends upon many conditions, some 
of which are little understood by legislators, or even by the officials 
of the Indian service. ‘‘ Cannot the government protect a man 
from lazy Indians who eat up his crops?’’ asked an intelligent 
member of a South-western tribe of a white man whose acquaint- 
ance he had made. A little questioning disclosed the fact that this 
Indian had planted ground and raised some corn. About the time 
the crop was ready to gather, his wife’s brother arrived for a visit, 
and brought his whole family, and showed no inclination to go 
away as long as the corn lasted. His white friend asked him why 
he did not turn them away, but he said he could not. And this 
was a result of a state of society over which no individual Indian 
has control, but which is appreciated by very few white men. An 
Indian is just as much bound to share his provisions with his rela- 
tives or the members of his clan, if they desire it, as to furnish food 
for his children. This man saw the injustice of this, but knew no 
way to escape it without the help of the government. There are 
‘lazy Indians’ in every tribe, and the industrious ones are certain 
to have as many visitors as they can accommodate, and the over- 
flow will camp in the front yard. How many white farmers trying 
to get a start in life, even if the land was given to them, would suc- 
ceed under such circumstances? Another obstacle to the success 
of the ‘land in severalty’ experiment is the natural indolence of the 
Indians, —an indolence that is hereditary, and the necessary result 
of the kind of life which the present generation and their ancestors 
have led. “The white man gets up and goes to work before it is 
light, but an Indian never wakes up until he is hungry,” said a 
native of the Indian Territory twenty years ago; and the policy 
that does not recognize this fact, and seek to overcome the indolent 
habits rather than to destroy them by force or by placing the In- 
dian in unequal competition with white men, is unscientific, and 
will certainly fail. The only hope that good will come of the sev- 
eralty law, therefore, is in the execution of it with discretion, and 
in postponing the settlement of Indians upon lands of their own 
until they are prepared for it. It may be necessary, also, to protect 
industrious Indians from impositions by all of their own and their 
wives’ relations. 


THE SELECT COMMITTEE of the Senate of the Dominion of Can- 
ada, appointed to inquire into the value of the country north of the 
Saskatchewan watershed, has presented a report which is founded 
on a vast amount of new and valuable information. The inquiry 
shows that much of this region, which was considered a few years 
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ago part of the uninhabitable polar regions, may become settled in 
course of time, as it possesses considerable natural resources. The 
great length of navigable rivers facilitates communication. The 
extent of continuous lake coast and river navigation is estimated at 
6,500 miles, broken only in two places there situated upon the Great 
Slave and Athabasca Rivers. It is stated that there is a pastoral 
area of 860,000 square miles, arable lands to the extent of 274,000 
square miles, while 400,000 square miles are considered useless for 
cultivation. and stock-raising. The climate of this region is de- 
scribed as more favorable, as is generally assumed, and comparable 
in certain districts to that of western Ontario. It appears that 
there is an abundance of fish, and an ample supply of wood suit- 
able for building-purposes. Among the mineral products, special 
attention is called to the extensive auriferous area and to the large 
petroleum-fields. The energetic attempts of Canada to develop the 
resources of the country have led to an increase of immigration to 
their western provinces. Undoubtedly the present inquiry will 
help to direct attention to the resources of those remote regions. 


ECONOMY OF FOOD. 


IN February we sent out from the office of Sczence a circular 
letter to a number of physicians. political-economists, and others 
likely to be posted and interested in the economy of food. In this 
letter we called attention to Prof. W. O. Atwater’s article on the 
subject in the Cen¢wry for January, and stated that it is generally 
believed that even those who wish and try to economize in the pur- 
chase and use of food very often do not understand how, and that 
while they consult carefully the prices they pay, and judge from 
these the nutritive value of the articles, they are frequently mis- 
led. 

Our questions sought for information as to the existence of a 
considerable tendency among people of moderate means to bad 
economy in the following respects: first, in the purchase of food 
either of needlessly expensive kinds or ill-balanced quantities ; sec- 
ond, in the cooking of food; third, in the actual waste of food, that 
is, the throwing-away of nutritious material instead of consuming 
it economically ; finally we asked for suggestions as to such means 
as might be deemed appropriate for correcting any of these forms 
of bad economy that might exist. 

Responses were received from various portions of the country ; 
and while the evidence was generally to the effect that there did 
exist a considerable tendency among people of moderate means 
to bad economy, there were several noteworthy opinions to the con- 
trary. 

Mr. P. H. Felker, editor of the S¢. Zouzs Grocer, stated that he 
has had an experience in the retail grocery trade, and does not 
think that people of moderate means exhibit bad economy, as a 
rule, in the purchase of expensive kinds of food. Nor does he 
believe that much is thrown away by poor people. His experience 
is, that those who pay for what they buy do not waste, but that 
those who do not intend to pay, but expect the world to give them 
a living, are careless and wasteful. ; 

Charles N. Chapin of Providence, R.I., is another of the dissent- 
ers. He believes that there can be little question that there is a 
tendency to purchase needlessly expensive qualities of all kinds of 
food, but he is certain that there is not nearly as much extrava- 
gance absolutely among such persons as there is among the rich or 
even well-to-do, and he doubts very much whether there is rela- 
tively as much. According to his experience, day-laborers, work- 
ers in mills and factories, and the poorer class of mechanics, do 
not as a rule purchase as fine a quality of meat and groceries as do 
those in better circumstances. There is a large grocery in his city 
whose patrons are chiefly well-to-do or rich, and this grocery has 
never taken out an ‘oleo’ license ; while in the stores in the poorer 
parts of the same city, and in the manufacturing villages, oleo is 
sold in large quantities, sometimes almost to the exclusion of but- 
ter. The dealer in choice groceries informs him that he sells five 
barrels of Haxall flour to one of St. Louis, while in the mill villages 
the proportion is two to one in favor of St. Louis. A butcher 
having some of the best trade in Providence, and also having a 
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store in a neighboring manufacturing village, states that he sold 
cheaper and leaner meat in the village than in the city, yet this 
same man says that some of his most extravagant customers in the 
city were among the poor. As at this point Mr. Chapin makes an 
important suggestion, we quote his words: ‘“ And just here, it 
seems to me, is the place where an error has crept into Professor 
Atwater’s article, and also into the report of the Massachusetts. 
Labor Bureau. In the case above mentioned the majority of the 
persons who bought at the city store were rich, and those who 
were not were chiefly coachmen, washerwomen, janitors, and per- 
sons who were objects of charity; in other words, those who were 
brought into comparatively close contact with the rich, and who 
hence aped their manners and tastes. Such people are often the 
most extravagant in the world. I think it will be found that it is 
chiefly in neighborhoods or in stores where the rich and poor pur- 
chase together that an inordinate extravagance will be found on 
the part of the poor. I am positive that in our manufacturing vil- 
lages and in the manufacturing sections of this city, the working- 
people, while requiring good food, do not consume such a high 
grade of goods as do those in better circumstances.’ In regard 
to the actual waste, — non-consumption of foods purchased, — Mr. 
Chapin holds that all evidence goes to show that the poor are much 
more economical than the well-to-do or the rich. In Providence 
the swill-contractor gets the same amount of swill from less than 
six thousand persons in the wealthy part of the city as he does 
from over twelve thousand persons in a manufacturing district ; 
and the swill in the former case contains a large amount of nutri- 
tive material, while in the latter case it consists chiefly of bones, 
codfish-skins, parings from boiled potatoes, etc. Mr. Chapin be- 
lieves that the use of novel or artificial articles of food, such as 
canned goods, oleo, glucose, cottonseed-oil, baking-powders, etc., 
tends to make living cheaper, while these foods are in many 
cases just as palatable as the more expensive. Mr. Chapin finally 
suggests that it is, after all, a question whether any but a very few, 
the very poor, need to practise much greater economy than they do. 
While it is true that the neck is as nutritious as a sirloin steak, it 
is equally true that the latter is more palatable. A man would be 
comfortable in patched clothes and a room with whitewashed 
walls and a bare floor, yet we do not consider it a sin or even un- 
wise for the majority of even wage-earners to make their surround- 
ings agreeable. 

Mr. David Murray of the University of the State of New York 
has serious doubts whether the prejudice which Professor Atwater 
speaks of, against the purchase of cheap food, exists to any very 
considerable extent. 

We have also to class among the doubters of the waste of food 
Mrs. M. Fay Peirce, New York, author of ‘ Co-operative House- 
keeping.’ 

Mrs. Fay’s experience is, ‘‘ that Americans, especially men, crave 
meat three times a day ; and if they can get it, they have it. No 
doubt,” she says, “ they could do with meat once a day, and make 
up in milk and eggs. The fact remains the same, that the human 
system prefers a great deal of meat; and may not the enormous 
energy and enterprise of the American people, and the large aver- 
age of mental work which as a nation Americans accomplish, be 
in great measure due to the national indulgence in meat? In 
answer to the first question, I should therefore hesitate to say that 
too much meat is purchased by our people. Second, Roast meat 
and broiled meat are, of course, infinitely more enjoyable than boiled 
and stewed meats. No matter how exquisitely flavored the vagowts, 
the appetite will tire of them; but of beefsteak and mutton-chops 
broiled, or of roast beef and roast mutton, etc., people never tire. 
You cannot, however, roast or broil cheap and tough meat : hence 
Americans buy the roasting and broiling pieces. If they liked a 
savory stew as well, of course they would save their money and buy 
it. The simple fact is, that no art of the cook can equal the flavors 
of nature. Roast and broiled meat is meat az ature/, and, as long 
as the poor man can pay for it, he may be expected to indulge in it. 
Moreover, no doubt such meat is far more exhilarating and nourish- 
ing than boiled and stewed meats. Third, I do not believe that 
poor people throw away any thing they can eat. I believe that 
every thing they buy is eaten except the bones and the potato and 
squash parings; and, in general, the women who do their own 
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cooking probably waste little if any thing. It is with the servant- 
keeping class that waste begins. Every servant throws away that 
which her mistress would save were She doing her own cooking ; 
and the higher up in the social scale we go, the more expensive and 
varied the table, the more frightful is the waste. Of course, 
nothing can stop this but the constant supervision of the house- 
mistress in precisely the way that the careful German “aus-frau, and 
the French middle-class woman or dourgeodse, keep a dragon 
watch over their respective cooks; and it is to be doubted whether 
this will ever be the case with us while American men make 
money so easily, and are so generous with it as hitherto. It is, of 
course, a perpetual slavery to the house-mistress —a tying-down 
to three meal-times a day —when the servant must be superin- 
tended and watched; for this must go on not only while she is 
preparing the food, but also while she is clearing the remnants of 
it away. Fourth, I have given what I consider the one and only 
solution, and a perfectly comprehensive one, of all the waste of 
contemporary housekeeping, as well as of its innumerable im- 
perfections and shortcomings, in the theory of ‘ Co-operative House- 
keeping.’ If housekeepers never combine to keep house, i.e., to 
make homes in the best and cheapest manner possible, house-keep- 
ing and home-making never will and never can become to every 
member of the civilized human family what it can and ought to be. 
Meantime perhaps the best thing that could be done for the poor 
would be to insist on every girl of twelve or fourteen years of age 
who leaves the grammar-schools, learning how to make a savory 
stew out of cheap meat, and also how to make thick soups (what 
the French call furvée) out of dried pease and beans, and also out 
of potatoes, onions, celery, spinach, etc. I know that poor women 
‘constantly wash and sew for a living, and bring up their children 
on tea and bread chiefly. Of course these are cheaper at the 
moment, and easier, than even a cheap meat-stew; for cheap tea 
is certainly a very cheap way of getting motive power to work, 
probably the cheapest there is. But if poor women knew how to 
make a cheap stew that is really appetizing and satisfying, per- 
haps they would more often do it.” 

Prof. J. B. Clark of Northampton, Mass., agrees that the poor, 
in common with other classes, depart from the rule of a maximum 
of nutriment for a given sum ; but the departure is, in his opinion, 
rather beneficial than otherwise. If any class in America above 
the very lowest were to consume as much food as they now do, 
and were to select the kinds that offer the largest amount of nutri- 
ment for the money, they would suffer from the worst physiological 
effects of over-eating. There is, however, a general habit of con- 
suming too much sugar for either health or economy, and of using 
unnecessarily expensive grades of flour and meat. 

Prof. Edward W. Bemis of Vanderbilt University, Nashville, 
Tenn., agrees with Professor Atwater as to the great wastefulness 
almost everywhere prevalent in this country, but to the list of rea- 
sons assigned by him, would add another as also operative in con- 
siderable measure in the case of the average wage-earner. As he 
writes, “it is generally believed by the latter that wages tend to 
fall toward the customary cost of living, to that point which will 
sustain a given class of workers in their usual comforts ; and that, 
in consequence of this, any denial of one’s taste which is involved 
in the use of the cheaper and more nutritious, but even, according 
to Professor Atwater, less palatable foods, will only result in the 
end, if generally adopted, in lower wages. To establish this de- 
pendence of wages on average expenditures is the sole aim of 
George Gunton’s recent book, ‘Wealth and Progress.’ At one 
time the reasoning on which the above book and the general belief 
of our workingmen are founded seemed conclusive to the writer, 
and the presentation of the argument, as it then appeared to me, 
drew out, in private conversation with a prominent writer and ad- 
vocate of Professor Atwater’s views, the candid admission that 


«perhaps, after all, the great benefit of this more scientific choice’ 


and preparation of food will consist in prevention of dyspepsia,’ — one 
of the few ailments from which the poor are comparatively free. 
He was right, provided the theory of wages just quoted — which, 
be it noted, is quite a modification of the so-called ‘iron law ’—is 
correct. This I do not believe; that is, it seems to be true only 
with this important change, — that wages tend to fall to that point 
which will maintain the workman in his usual comfort, and permit 
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of his usual savings; the latter, it is true, being now small or non- 
existent, and both the standard of comfort and savings being sub- 
ject to fall in times of long-continued industrial depression or cut- 
throat competition from the unemployed or from immigrants used 
to a lower standard of living, but also (and this is most important) 
being subjected to great and general increase with education and 
enlargement of social wants. Money saved by the use of cheaper 
and equally nutritious food may be invested in banks and co-opera- 
tive building and loan associations, called in Massachusetts ‘co- 
operative banks,’ and wages be still maintained at the old rates: 
for the money saved will become the capital of its borrowers, and 
thus increase competition for labor. This is no place for a full 
discussion of the subject, though one’s theory of wages-is the per- 
haps unconscious basis of nearly all discussion of economy of food 
as applied to the elevation of the masses, in which aspect Professor 
Atwater’s ideas attain their widest importance. If wages may be 
kept as much above one’s standard of living, after allowing for the 
rewards of the capitalist and employer, as the general thrift, intel- 
ligence, and power of combination of the workmen may secure, and 
not necessarily fall with the use of less expensive and equally nu- 
tritious diet (as most wage-earners, both in and out of the unions, 
believe), then the present widespread and natural objection of the 
masses to the views of Professor Atwater will be fully met.” Pro- 
fessor Bemis therefore urges, first, a far deeper study of the theories 
of wages, and a far wider dissemination of correct views on the 
subject among the masses, as a necessary preliminary to instruc- 
tion upon the direct question of food-supply. 

The opinion of the majority of the replies is well given by Mr. F. 
E. Manson of the Kennebec Fournal, Augusta, Me., who writes, 
“T have observed, even among the employees of our own establish- 
ment, the tendency to bad economy, especially in early spring, 
when food-articles first coming upon the market are sold at out- 
rageous prices. Again: the purchases made the year through at 
the provision-stores show the tendency toward luxury instead of 
healthful and strength-giving food. There is no doubt in my mind 
that there is a vast diminution of the real fuel-properties of food 
in the way it is cooked by the very people who most need its every 
strength-giving property. One has simply to sit down at a table to 
evidence this. There is herea cause of the very condition (‘of 
moderate means’) of our people. To make the most of food- 
articles is yet a lesson to be learned. Generally among our people 
an article of food once cooked is considered done. The parts not 
eaten are wasted; whereas if the parts had been separated before 
cooking, and cooked in different ways, or separated after cooking 
and re-served in a different form, all the nutritious properties would 
have been consumed, and economy practised.” 

In reply to one inquiry, Gen. F. A. Walker of Boston writes, 
« Among people of moderate means in the United States there un- 
questionably is great waste, resulting alike from indifference and 
from ignorance; but among the very poor the waste is simply 
hideous. Cheated often in quantity, quality, and price at the retail 
stores, the great majority of the women of the poorest class, who 
are generally foreigners, are altogether incapable of managing what 
they get for their scanty incomes, with true economy. They lose 
in storing their supplies, in cooking them, in serving them. Even 
this is not so bad as the injury done to health and to personal 
habits (through the promotion of intemperance) by frying food, by 
the use of saleratus, and by the bad management of fires during 
the process of cooking. Much can be done by the intelligent and 
benevolent to promote a better economy of the small means of the 
very poor, through lectures, newspaper paragraphs, and house- 
visiting. But it is with the cooking-school that the hope of a bet- 
ter generation of housekeepers and domestic cooks chiefly lies. 
The economy of food and materials here secured is quite as re- 
markable as the superiority of results in wholesome, cleanly, ap- 
petizing food. On the former point let me cite a single instance. 
At the Tennyson Street School, in Boston, the amount of coal con- 
sumed during the first nine weeks of the present school-year, in 
keeping the range ready to cook, from half-past nine to four o’clock 
each day, five days in the week, was only one-quarter of a ton. 
No one can visit the school to which I have referred without being 
impressed by the truly and highly educational character of the 
teaching given, as well as by the immense practical value of what 
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is learned. And there is this notable difference between the ‘ book- 
learning’ in the public schools and the instruction in cooking and 
sewing given in them ; viz., that while the former does good to the 
children only, and leaves the parents where their own schooling 
(if any) left them, the domestic arts taught are at once carried 
home, and become a speedy and efficient means of improving, if 
not of transforming, the household. Believing, as I seriously do, 
that the chief cause of that destructive appetite for strong drink, 
which we once deemed native and ineradicable in the human con- 
stitution, is found in unsanitary conditions, especially in badly 
cooked and improperly prepared food, I look on the public cooking- 
school as, in a high sense, the hope of the Republic. I believe that 
a given effort and expenditure directed to this point will accom- 
plish a hundred times more towards eradicating intemperance than 
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EXPLORATION OF THE OBANGI-WELLE. 

THE incessant endeavors of the Kongo Free State to ascertain 
the supposed identity of the Obangi and Welle have at last been 
successful. The last issue of the Mouvement Géographique gives 
a sketch of the result of the last expedition, which was under the 
command of Captain van Géle. The sketch-map below shows 
the results of this exploration. 

On Oct. 26, 1887, the expedition started from Equateurville on 
board the steamer ‘En Avant,’ which had a large canoe from 
Stanley Falls, capable of holding a hundred men, in tow. The 
party consisted of Captain van Géle, Lieutenant Liénart, the cap- 
tain of the steamer, a carpenter, seventeen soldiers, and twenty- 
four natives. On Noy. 21 the rapids of Zongo were reached, which 
stopped Grenfell’s progress on his reconnaissance in 1884, and Van 
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THE UPPER KONGO AND THE BASIN OF THE OBANGI-WELLE, SHOWING THE DISCOVERIES OF CAPTAIN VAN GELE. 


the same amount of effort and expenditure directed against the 
drinking-habit, when once formed.” 

Prof. William H. Brewer of New Haven answers in the affirma- 
tive to each and all of the queries. He believes there is waste, 
“partly through ignorance, partly because of prejudices against 
particular kinds of food, partly because of mistaken social notions, 
and divers other causes. Cooking is an art, and careless cooking 
causes much waste directly, and indirectly prevents much being 
made available that is now about wasted.’ As a member of the 
Board of Health, Professor Brewer has looked into the matter of 
kitchen garbage in several cities, and so has means of knowing that 
people of moderate means do throw away a great deal of nutritious 
material instead of consuming it economically. He thinks such 
bad economy can only be bettered by education and the diffusion 
of knowledge, especially of those kinds of sciences which are more 
immediately pertinent. 


Géle in 1886. Here a succession of rapids was met with, which it 
took twenty days to pass. The steamer was unable to pass the 
first rapids, although it was at the season of high water. The 
machinery had to be taken out, and was carried over a portage. 
The steamer was then drawn by a tow rope up the rapids, and was 
remounted. For eighteen miles her progress was not hindered by 
any obstacles, but then the rapids of Bonga were reached. These 
consist of a reef, crossing the whole width of the river, and leaving 
only a narrow channel near the southern bank, through which the 
steamer passed without any difficulty. After a short while a new 
rapid was reached. Here the Obangi narrows to a width of fifteen 
hundred feet, while it attains a depth of fifty feet. These narrows 
were hardly passed, when the river was found to expand to sixty-five 
hundred feet in width. It is studded with rocky islands, between 
which the waters rushed towards the narrows, boiling and foaming. 
The steamer was unloaded, and the cargo carried over a portage. 
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Thus she was enabled to ascend the rapids. Three miles far- 
ther up the river another rapid similar to the last was found, and 
ascended in the same way. The next obstacle was by far the most 
formidable one. Several islands situated in the river are connected 
with the banks by rocks, over which the river falls. Here the 
‘En Avant’ had to be unmounted and unloaded, and the hull was 
hauled up the fall with great difficulty. Captain van Géle describes 
this region as follows : — 

“The country is beautiful. The banks of the river are bordered 
by Hills of gentle slope, with woods and prairies, plantations of 
bananas, and fields of maize. Most of the villages are situated on the 
slopes of the hills. Seen from afar, the huts give the impression of 
Swiss cottages. If there were herds of cattle grazing on the prairies, 
the illusion would be complete. The country seems to be of great 
fertility, the grass attaining in some places a height of twenty feet. 

“The fronts of the villages situated on the banks of the river are 
fortified by stockades. On high trees of cottonwood, guards are 
stationed in rudely constructed huts, which have given rise to the 
legend of aerial villages. I have not seen any manioc or palms in 
this district, while bananas, sugar-cane, and maize abound. Up 
to the third rapid the natives are of the same type as those living 
farther south on the river. Their heads are shaved, and their heavy 
mustaches give them a military air. Their faces are not tattooed. 
We were very kindly received by this people. Above the third 
rapid a new tribe was met with, —the Bakombe, who are said to 
occupy a great part of the territory between the Obangi and Kongo. 
They have a very remarkable fashion of dressing their hair. Some 
wear enormous chignons; others, forms similar to those worn by 
the Mombuttu ; still others, long and slender tresses, sometimes as 
long as six feet.” 

At the last rapid the waters of the river come from the north- 
east. The viewis grand. The river is about twenty-eight hun- 
dred feet wide, and free from obstacles. Farther east its course 
was found to be westerly. No tributaries were discovered above 
the rapids. On the northern bank the country is level, while in the 
south a few low hills may be seen. Although not a single house is 
seen from the steamer, the country is densely inhabited, numerous 
villages being situated a few hundred steps distant from the banks 
of the river. The latterare called ‘Dua’ by the natives. There are 
numerous islands, most of which are inhabited and cultivated. 
Captain van Géle states that the country is one of great fertility, 
and that more provisions were offered him than his party was able 
to consume. Beautiful work in iron is made by the natives, while 
ivory seems to be little valued. It is worth remarking, however, 
that it is used for labrets worn in the upper lips. 

At Bemay a new rapid was met, which, however, was passed by 
the help of the natives. A few miles above Setema, the first tribu- 
tary, the Bangaso, was seen. It is a remarkable fact that neither 
on the north nor on the south side are there any tributaries. The 
same scarceness of tributaries is observed on the Kongo: therefore 
it seems probable that the region between the Shari and the Chuapa 
is throughout occupied by rivers running east and west. After the 
Bangaso was passed, a new tribe was met, the Yakoma, who at- 
tacked the steamer. On Jan. 1, 1888, the ‘En Avant,’ which 
steamed along the north bank of the river, met a line of rocks form- 
ing arapid. The steamer separated from the canoe in order to search 
for apass. Immediately numerous natives attacked the canoe. At 
the same time the steamer struck a rock, and it was necessary to 
unload and to makea landing among the hostile natives. Lieuten- 
ant Liénart, who was charged with this task, was kindly received, 
but only to be attacked the more vigorously later on. In the ensu- 
ing struggle two of his men were killed. Afterall, the steamer was 
reloaded and repaired on an island; but the hostility of the natives, 
and the fact that the water of the river was falling rapidly, made it 
necessary to return at once. The expedition had reached 21° 55/ 
of longitude, the distance to the farthest point of Junker being some 
seventy miles. It is in this unknown stretch that the Mbomo emp- 
ties itself. The return was effected without casualties. 

The important result of this expedition is to show that the Welle 
belongs to the Kongo system ; for it would be unreasonable to doubt 
its identity with the Obangi any longer. There is also some pros- 
pect of having the western boundary of the Kongo basin explored 
ere long. Two German expeditions are pushing eastward from 
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Kameroons, while the English missionary Brooke is ascending the 
Obangi, intending to strike north-westward from Zongo. 


SCIENTIFIC NEWS IN WASHINGTON. 


The Work of the United States Fish Commission on the Atlantic Coast ; 
the Migrations of Fishes governed by the Temperature of the 
Water; Isothermals to be constructed. —A Great Work by the 
Bureau of Ethnology ; the Dictionary of North American Indian 
Tribes completed, — Shall the Arid Lands be reclaimed? a Mag- 
nificent Undertaking. — A New Law for the United States Fish 
Commission proposed. ; 


The Work of the ‘Grampus.’ 


ONE important fact has been established by the investigations of 
the United States Fish Commission, and that is, that the move- 
ments of the great masses of food-fishes that visit the bays and 
rivers of this country in summer are not governed by a desire to 
return to the localities where they were born, nor by the scarcity or 
abundance of food, but by the temperature of the water in which it 
is suitable for them to spawn. For instance: the shad never enter 
one of our bays or rivers in the spring until its temperature has be- 
come 60° F, Then they pass into the rivers, and up towards their 
sources, always seeking the warmer waters. They move up stream 
when the difference of temperature is so slight that it can only be 
detected by the use of a differential thermometer ; but so sensitive 
are they with their whole bodies immersed, that they easily dis- 
cover the direction in which the warmer water lies. 

The reason why the attempt to plant shad on the Pacific coast 
failed is now known. Large quantities of little shad were planted 
by the United States Fish Commission in the Sacramento River. 
Very few of them returned, and all the attempts to stock the Pacific 
coast waters with shad have resulted only in distributing the fish 
in small numbers along the coast to Vancouver’s Island, a distance 
of sixteen hundred miles. A few now enter the small rivers that 
have their sources near the coast, but nowhere do they show a 
disposition to come in great bodies, as on the Atlantic coast. The 
explanation is, that the bay is fed by rivers rising in the mountains, 
and bringing down melted-snow water, so that its temperature 
during the spawning-season for shad is only 55° or 60°. Fishes 
that were placed in the Sacramento River one year, therefore, never 
come back. If they approach the bay, they find it too cold to pass. 

California salmon, on the other hand, require a temperature of 
from 40° to 45° for spawning. As they go up the rivers from the 
Pacific Ocean, the water becomes colder, and they finally reach that 
which is just right. But young California salmon placed in East- 
ern rivers do not become acclimated; in fact, they rarely come 
back. Of fifteen million young ones so planted by the United 
States Fish Commission, not more than three or four have ever 
been caught or seen in the rivers it was desired to stock. The 
water of the rivers is warmer as they go up stream, and they 
avoid it. The attempt to stock the rivers of southern Europe flow- 
ing into the Mediterranean Sea with California salmon has been 
successful for two reasons: they have not been able to get out of 
the Mediterranean and find other spawning-places if they desired ; 
and they have found streams which, being fed by melting snows in 
the mountains, furnish the conditions sought. 

Menhaden never enter rivers the temperature of which is below 
50°. These fishes visited the coast of Maine in great numbers for 
forty years, but in 1878 suddenly disappeared. The same year the 
mackerel did not enter the Bay of Fundy. It is now believed that 
this strange phenomenon was caused by a change in the tempera- 
ture of the water. 

These facts being established, it becomes very important, from 
an economic point of view, to ascertain what changes take place 
during the season in the temperature of the ocean off our coast 
and of the bays enclosed by it, to plot isothermals, and to lay down 
upon charts the migrations of these isothermals as the season ad- 
vances. It is believed, that, when this is done, the migrations of 
our summer food-fishes will also be discovered, and that their 
movements can be accurately predicted. This work has been as- 
signed to the ‘Grampus’ for the present season. Her field will 
be from the capes of Virginia north. She will make careful obser- 
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vations of the temperature of the surface and bottom of the water, 
and try to plot the isothermals of 50°, 55°, 60°, 65°, and70°. The 
reports of a vast number of former observations made with other 
ends in view, but which included temperatures, are now being ex- 
amined in Washington, and the results plotted upon charts; so 
that the amount of data available for constructing the isothermals 
will, by the end of the season, be very large. 

Another duty assigned to the party in the ‘Grampus’ is to 
discover, if possible, the spawning-grounds of the bluefish and 
mackerel. To this end the great masses of floating fish-eggs found 
upon the ocean at certain seasons will be examined for the purpose 
of determining what they are. Small hatching-apparatus have been 
supplied ; and samples of the eggs will be hatched, and the young 
developed sufficiently to enable the embryologists to determine what 
they are. This work, if it is successful, is also expected to be of great 
economic value. In order for Congress to be able to legislate in- 
telligently for the protection of food-fishes, it is necessary that their 
habits should be understood. If the mackerel and bluefish, for 
instance, spawn out at sea, where there is no danger that they will 
be disturbed by fishermen, it will be unnecessary to make laws 
restricting the capture of them on the grounds where they are 
usually taken. It is not probable that the capture of these fish for 
food or other purposes makes any perceptible difference in their 
numbers, unless they are stopped on the’ way to their spawning- 
grounds. 


Dictionary of North American Indian Tribes. 


The Bureau of Ethnology has substantially completed the dic- 
tionary of North American Indian tribes, upon the preparation of 
which it has been engaged for many years ; and it is probable that 
the work, comprising a volume of about five hundred pages, will 
be published within a year. For practical as well as scientific uses, 
this will be the most important product of the bureau since its 
organization ; except, perhaps, the map showing the geographical 
distribution of the linguistic families of Indians, a notice of which 
was recently given in Sczence. The material is now in the form of 
cards alphabetically arranged. Each card contains one title, and 
of these there are between forty thousand and fifty thousand. 

The plan of the work is to give alphabetically the name of each 
linguistic family, tribe, and village of the North American Indians 
at the time of the settlement by Europeans, with all the known 
synonymes for them. The work has involved the long and patient 
labor of a great number of specialists under the direction of Prof. 
H. N. Henshaw, and could not possibly have been undertaken by 
a private individual. 

A word as to the method of preparation. The literature of the 
North American Indians is very voluminous. Early and later ex- 
plorers, travellers, missionaries, traders, pioneer settlers, and sol- 
diers have written about them, or have referred to them in their 
books. Very rarely have they been careful to be exact in the spell- 
ing of the names of the tribes they have described; and, when 
they have done so, typographic errors have crept in, which have 
been perpetuated and often added to by other writers, until the 
synonymes have been multiplied almost without end. For ex- 
ample: the number of different names and different spellings of the 
same name found in literature to designate the Mohawk tribe is 
about two hundred. The most of these would not be recognized 
by the ordinary reader, and many of them not even by the stu- 
dent of Indian ethnology. In fact, even the scientific man can 
hardly read five pages of an old book on the North American In- 
dians without encountering the name of an Indian tribe that he 
never heard of. 

Many writers have misunderstood the names the Indians gave 
them ; others, thinking-from the form of the name as they have 
found it in some book that it must be incorrect, have guessed at 
what it ought to be, and have generally corrupted it still more; still 
further variations have been caused by typographic errors, as has 
already been noted, until there was almost inextricable confusion. 
For instance: one writer speaks of the ‘ Roundaxes’ Indians; an 
earlier one, of the ‘Rondaxes;’ one still earlier, of the ‘ Oron- 
dacks;’ and the true name is the ‘ Adirondacks.’ In another 
case the ‘Round Head’ Indians are mentioned; a French book, 
which was probably this author’s authority, calls the same tribe 
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the ‘Téte de Boule;’ he probably got the name from an English 
writer who had spoken of them as ‘ Bullet Heads;’ their true 
names was ‘ Bull Heads.’ In still another instance the reader en- 
counters the name ‘ Pickpocket’ to designate a tribe. This came 
from ‘ Pickwocket,’ which was itself a corruption of ‘Pigwolket,’ 
which somebody wrote for ‘Pigwacket.’ The last writer mis- 
understood the true name ‘ Pagwaki.’ The following is very fun- 
ny: The ‘ Kouani’ tribe are first called ‘Kuhus,’ then ‘ Ku-un,’ 
then ‘Kun’ (pronounced ‘Coon’), and then ‘Raccoon.’, The 
‘Sundowns’ of a certain author are the ‘Samdans.’ 

By a careful examination of the literature of the North American 
Indians, all these names have been collected and arranged, first 
under the linguistic families, and then according to tribes. When 
thus brought together, the origin and relations of the different 
synonymes have been discovered, although previously they were 
not at all apparent. | 

In the dictionary the name of each linguistic family will be given 
in its proper alphabetical place, followed by a short history of each, 
a description of it and of the country it inhabited, and a list of the 
tribes that composed it, and of the villages in which they lived. 
The name of each tribe will be found in its proper place, with a 
list of all the synonymes for it; each of which, in turn, will be 
entered in alphabetical order with a cross-reference to the correct 
name of the tribe, a statement of the linguistic family to which it 
belongs, and a list of the villages it occupied. Finally, the name 
of each village will be entered, followed by a brief description and 
a statement of the tribe and linguistic family of its people, and the 
number of its inhabitants. 

The publication of this dictionary will make intelligible much in 
the literature of the North American Indians that has heretofore 
been vague and confused ; it will enable the reader of books refer- 
ring to them to identify the tribes and villages; it will simplify the 
labors of investigators in all other branches of Indian ethnological 
research. For example: a great number of skulls have been 
collected at the National Museum, where they are classified and 
arranged for study. The collectors are many of them army 
officers, Indian agents, and voluntary contributors, not special 
students of ethnology, who have given ehe names of the tribes rep- 
resented as they have heard or understood them. The dictionary 
will enable the curators to identify these tribes, and thus make the 
classification easy. Dr. Yarrow of the Army Medical Museum is 
preparing a book on the mortuary customs of the Indians. Until 
this dictionary is published, or he has access to it in its present 
form, no thorough classification can be made. The dictionary will 
also enable the government to determine the boundaries of lands 
ceded by Indian tribes, and in many other ways clear up doubtful 
and disputed questions. 


Reclamation of Arid Lands. 


Congress has been asked for an appropriation of two hundred 
and fifty thousand dollars to pay for the preliminary work of dam- 
ming up the cafions of the Rocky Mountains, from the Dominion 
line to Mexico, and thus forming vast reservoirs of water to be 
used in the irrigation of arid lands, and preventing the disastrous 
floods on the lower Mississippi. The area of arid land in the 
United States is about 1,300,000 square miles; and Major Powell, 
director of the National Survey, estimates that at least 150,000 
square miles of this might be reclaimed, — a territory exceeding in 
extent one-half‘of all the land now cultivated in the United States. 
The plan is to build dams across all the canons in the mountains, 
large enough and strong enough to hold back the floods from heavy 
rains and melting snows, and then to let the water down, as it may 
be needed, upon the lands that would be reclaimed. 

The preliminary work for which the appropriation is asked is to 
pay for surveys to determine the sites and locations for the dams, 
reservoirs, canals, and irrigation areas; the total volume of water 
susceptible of storage, and the loss through evaporation and seep- 
age in the reservoirs and canals; the area of land to be served by 
a unit of water; the value of the redeemed land for the growth of 
the crops adapted to the climate and soil; the expense of construct- 
ing the dams and canals and the expense of maintaining them; 
what vested rights, if any, exist. 

With ample appropriations, at least two years will be required 
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for this preliminary work. Major Powell, who has probably stud- 
ied the Rocky Mountain and arid region more carefully than any 
one else, declares that the scheme is a perfectly feasible one, and 
that the cost, though very great, will be but a small fraction of the 
value of the land reclaimed. While the western portion of the 
United States is not yet crowded when compared with Europe, or 
even with other parts of our own country, it is no longer true that 
“Uncle Sam is rich enough to give us all a farm.” But, if 150,- 
000 square miles of the arid lands of the United States could be 
reclaimed, the limits of our agricultural development would be 
enormously extended. 


Re-organization of the United States Fish Commission. 


The bill prepared by Professor McDonald, and introduced in the 
House of Representatives, to re-organize the United States Fish 
‘Commission and to define its duties, cleclares ‘‘that it shall be the 
duty of the commissioner of fish and fisheries to continue the sys- 
tematic investigation of waters of the United States, and of the 
biological and physical problems they present, with the object of 
determining the character, abundance, geographical distribution, 
and economic value of the inhabitants of the waters, both salt and 
fresh, as also their migrations, and the cause influencing or regulat- 
ing the same. This investigation is to be conducted on a broad 
and comprehensive plan, so as to arrive at the life-history of all 
species having economic value, as well as those species to which 
they are intimately and essentially related. 

“ That he will continue the investigation into the history of the 
methods and apparatus of the fisheries and for the preservation and 
utilization of fishery products now in use, and will cause careful 
study to be made of new methods and apparatus introduced from 
time to time with the object of determining their effect upon pro- 
duction, and furnishing the information upon which to frame intel- 
ligent legislation regulating the conduct of the fisheries and improy- 
ing their methods and apparatus. 

“That it shalfbe the duty of the commissioner of fish and fisheries 
to provide for the collection of the statistics of the fisheries of the 
United States, especial reference being had to the fisheries of the 
Great Lakes and of the New England and North Pacific coasts of 
the United States, which are of international importance, and may 
influence or become the subject of treaty stipulations. The statis- 
tical inquiry hereby authorized and directed shall be comprehen- 
sively planned to accomplish the purposes for which it is instituted. 

“That it shall be the duty of the commissioner of fish and fisheries 
to continue the work of artificial propagation of food-fishes and 
other useful inhabitants of the water with a view to their introduc- 
tion into and establishment in the interior and coast waters, and 
to the maintenance and improvement of the important commercial 
fisheries of the coast and interior lakes and rivers. To this end he 
will, in his annual estimates transmitted to Congress, provide for 
the maintenance and operation of the existing stations of the com- 
mission, and for the maintenance and operation of such additional 
permanent and field stations as may be from time to time authorized 
and directed. 

“That the commissioner of fish and fisheries shall appoint such 
employees as Congress may from time to time provide, with sala- 
ries corresponding to those of similar officers in other departments 
of the government, and he shall, as Congress may from time to 
time provide, employ other persons, of expert knowledge, for such 
time as their services may be needed, including chemists, natural- 
ists, and physicists, for the conduct of the researches and investiga- 
tions required in the performance of the duties devolved upon this 
department, or which may be from time to time authorized and 
directed by Congress.” 


HEALTH MATTERS. 


CONTAGION IN CouRTS. — The State analyst of New Jersey, in 
a recent trial, when called upon to take an oath as witness, avoided 
kissing the Bible on the ground that he might contract disease by 
so doing, saying, ‘So many different persons have kissed that 
book, that I do not think it safe to touch my lips to it.” The court 
held that the witness must kiss the book, and he reluctantly did so. 
This seems like a trifling matter, and yet it might be a serious one. 
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The danger of contracting disease in this way is not imaginary. 
Until courts so disinfect the Bible on which oaths are taken as to 
make the act of kissing it safe, we would advise the practising of a 
device which the writer has for years employed; viz., to kiss the 
fingers with which he holds the book. 


EDUCATING THE WHITE BLOOD-CORPUSCLES.—Dr. Ray 
Lankester, in an address on ‘ The Struggle for Life’ (Zhe Hospztal 
Gazette), in speaking of the function of the blood-corpuscles, said 
that the corpuscles could be educated to deal with the bacteria, 
and the future of preventive medicine would be the education of 
the white blood-corpuscles. The fact that one man, by constant 
use, could without injury take a dose of arsenic that would kill six 
ordinary men, was due to the fact that he had by weakened doses 
been educating and training the white corpuscles. They could be 
taught to eat and flourish under conditions which, if not com- 
menced gradually, would be destructive to them, and that was the 
principle underlying protective inoculation. Asea preventive of 
many fatal diseases in sheep and oxen, inoculation had been re- 
markably successful. The corpuscles first received a weakened 
breed of disease by inoculation, and thus when a violent attack 
came they were ready to receive and dispose of it. This education 
of the corpuscles, it seemed to him, was the explanation of the suc- 
cess of vaccination. They received a weak dose of the poison from 
the vaccine, and were in that way prepared for a stronger dose in 
the way of small-pox. He believed the white corpuscles could be 
trained to receive the most virulent poisons, and he hoped this 
training would be carried on so as to deal with a great number of 
diseases. 


EEE Gl RIGAETS CliENGE: 
Sir William Thomson’s Electrical Measuring-Instruments. 


FOR some years past Sir William Thomson has been working on 
electrical measuring-instruments with a view to perfecting some 
means of accurately and easily measuring the heavy currents and 
the potentials used in commercial work. Mr. J. A. Fleming, in 
Industrtes, describes the latest forms Sir William has produced. 
The ammeters are six in number. The different types are, — 


The Centi-ampére balance from 1to 50 centi-ampéres 
Deci-ampére fe ee oS 


I 50 deci-ampéres 
Ampere 


‘© Deka-ampére 
** Hekto-ampére 
Kilo-ampére 


25 amperes 
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“ce 0% 500 
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50 ** 2.500 


All of these instruments are on the same general plan. The attrac- 
tion between two coils carrying the current—one movable, the 
other fixed —is balanced by a weight sliding on a scale-beam. 
Heretofore the difficulty in such an arrangement has beenin getting 
heavy currents to the movable coil without greatly decreasing the 
sensitiveness of the apparatus. In these instruments there are two 
movable coils, fastened on the two ends of a light frame, and below 
each of them is a fixed coil. The frame has an axle in the middle 
by which it is suspended, and it is in the suspension that the chief 
novelty and improvement lie. The axle ends in two semi-cylindri- 
cal trunnions. Above them are two similar fixed trunnions. The 
two sets are connected by a number of extremely fine copper wires 
bearing on the rounded surfaces of the lower trunnions. This ar- 
rangement allows a free though limited movement of the frame, 
and the numerous fine wires will carry a heavy current. The wind- 
ing of the two coils are such that one end of the frame is repelled, 
the other attracted, when a current passes. There is a scale-beam 
attached to the frame, and a weight moving on this is shifted until 
the frame is horizontal. The reading on the beam opposite the 
weight gives the current that is fowing. The great advantage 
of this arrangement, as in other forms of electro-dynamometer, 
lies in the fact that the readings are independent of any change 
in the strength of magnets, such as are used in ordinary com- 
mercial measuring-instruments, and also of the value of the 
earth’s magnetism. The instruments, however, are not so portable 
as many other forms, and are somewhat difficult to adjust. They 
will be useful for standardizing the ordinary forms of voltmeter and 
ammeter. 
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ELONGATION AND CONTRACTION OF METALS IN MAGNETIC 
FIELDS. — The first experiments made by Joule on the effect of 
magnetization on the length of iron showed that the iron always 
elongated. Mr. Bidwell has investigated the effects of very much 
more intense magnetic forces than were used by Joule. At first 
the iron expanded, but, after reaching a magnetic force of about 90 
C.G.S. units, the iron began to contract, reaching its original length 
at about 280 C.G.S. units, and contracting continuously until the 
force reached 800 C.G.S. units, the limit of the experiment. Cobalt, 
nickel, manganese, steel, and bismuth were also experimented on. 
The two latter were practically uninfluenced in length by the appli- 
cation of any magnetic force. Nickel and cobalt began to contract 
from the first: nickel continued to contract to the limit of the ex- 
periment; cobalt contracted until the value of the force was about 
400 C.G.S. units, when it expanded again ; not, however, reaching its 
original value at a force of 800 C.G.S. units. 


A NEw ALTBRNATING-CURRENT ELECTRO-MOTOR. — Patents 
have recently been issued to Nickola Tesla for an alternating-cur- 
rent transformer and a motor which embody some novel features. 
The motor is especially interesting : it is really a modification of a 
plan proposed by Prof. Elihu Thomson, although the arrangement 
is different. The armature consists of two coils wound at right 
angles to eachother on an iron core. The coils are short-circuited 
on themselves, and are not in any way connected with the external cir- 
cuit of the dynamo supplying the current. The field-magnet consists 
of an iron ring, the four quadrants being wound with coils, of which 
the two opposite are connected. The dynamo used to supply the 
currents has two sets of coils, giving alternating currents of exactly 
opposite phases. These currents are taken to the motor by sepa- 
rate circuits, and are connected to alternate quadrants of the field- 
magnet. The action of the motor consistsin inducing, by the alter- 
nating currents in the field, currents in the closed circuit armature 
coils, and in alternately attracting and repelling the coils. This 
motor, then, has no commutator nor brushes, and, if it works, will 
be the simplest possible means of transforming energy. As to the 
efficiency and output of this motor, we will have more to say later. 


HEATING EFFECT OF ELECTRIC CURRENTS, — M. Cailletet has 
experimented on the heating of wires by an electric current when 
the pressure of the air around the wire is increased. He finds that 
the heating effect is decreased as the pressure increases. A cur- 
rent that would fuse a wire under ordinary pressures, will only raise 
it to a dull redness when the pressure is increased. This shows 
the importance of convection in incandescent lamps, and the desir- 
ability of the highest attainable vacuum. 


VARIATION OF CO-EFFICIENTS OF INDUCTION. — Mr. W. E, 
Sumpner has experimented on the co-efficients of self-induction of 
transformers under various conditions. He finds that the co-effi- 
cient varies greatly with different conditions of current, etc., and 
plots curves representing the values for different currents, defining 
the co-efficient as the rate at which magnetism changes with the 
current. The results of Mr. Sumpner’s work show, perhaps, for 
the first time, the very great variation in a co-efficient that has been 
taken as constant in a large number of solutions of problems bear- 
ing on the subject of alternating currents. In this connection a 
series of papers on induction-coils, that is now being published in 
the Electrical World, is important. Heretofore the subject of al- 
ternating currents has not been experimented upon in a way to 
show whether the assumptions that have been made are approxi- 
mately correct. These ‘ Experiments on Induction-Coils ’ show that 
many of the solutions that have been given are altogether wrong. 
So far, however, the most important papers of the series have not 
been published : their appearance is awaited with interest. 


NEw METHOD OF READING REFLECTING-INSTRUMENTS, — 
The following is an abstract from a paper by M. F. Drouin, in the 
Lumiere Electrigue : ‘“ The usual mirror is replaced by a thin disk 
of glass. The scale being behind the instrument, the observer in 
front sees the scale directly through the glass; while he sees re- 
flected from the front surface of the glass the image of an object, 
such as a black line on a white background, placed in front of the 
instrument and to one side. When the glass disk is deflected 
through an angle a, the virtual image of the mark is displaced 
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through a distance d. tan 2a (d=distance from glass to scale). 
The method can be used in a well-lighted room, and does away 
with all the trouble of lamps and shades.” 


BOOK-REVIEWS. 


Tenth Annual Report of the Connecticut State Board of Health 
for the Vear ending Nov. 1, 1887, wzth the Registration Re- 
port for 1886. New Haven, State. 

IN addition to the usual official reports and tables of vital statis- 
tics, this volume contains a report on river-pollution by Prof. S. W. 
Williston, M.D., Ph.D., with reports on water-analyses by Prof. 
H. E. Smith, M.D., and William G. Daggett, M.D. This report is 
a very valuable and thorough one, and covers nearly one hundred 
pages. It is the outcome of an act of the Legislature authorizing 
the State board to investigate and ascertain, as far as practicable, 
all facts in relation to the pollution of streams and natural waters 
of the State by artificial causes, in order to determine the sanitary 
and economic effects of such pollution. In the report are described 
the chemical processes employed in the manufacture of brass, iron, 
paper, woollen, cotton, and silk goods, hats, and rubber goods, and 
the impurities which are cast into the streams of the State from 
these manufactories. In the analyses of the water, both the biologi- 
cal and chemical methods were employed. 

The annual report also contains reports on an epidemic of dysen- 
tery in Thomaston, by R.S. Goodwin, M.D. In this report the 
author presents the following conclusions as a result of his study of 
the epidemic: ‘that the outbreak of dysentery at Thomaston, 
and at every other town on the Naugatuck River, occurred in 
consequence of the co-operation of several favorable influences. 
These were a certain season, a certain high temperature, a certain 
favorable location, unsanitary modes of living, and the use of im- 
pure drinking-water. Nevertheless, infection with a certain spe- 
cific poison was the sole cause of this disease, and the 7d/e played 
by these influences in its etiology was only to irfrease the predis- 
position to the affection by rendering the human organism more 
sensitive to the action of this unknown poison.” 

Dr. C. W.S. Frost contributes a sanitary report of the city of 
Waterbury, from which it appears that small-pox, diphtheria, 
measles, and dysentery prevailed during the year. 

Dr. F. E. Beckwith has contributed remarks on the recent out- 
break of typhoid or enteric fever at Southampton, L.I. Just why 
this report is printed in the ‘ Annual Report of the Connecticut 
State Board of Health,’ does not appear, unless the explanation is 
to be found in the following paragraph: “ The sanitary suggestions 
which close the paper apply not only to Southampton, but to every 
small seaside resort in a developing state, where there are similar 
conditions of soil, surface of country, and water-supply.” The re- 
marks are instructive and to the point, and are worthy a place in 
the report. 


Eleventh Annual Report of the Board of Health of the State of 
New Fersey, and Report of the Bureau of Vital Statistics, 
1887. Trenton, State. 

IN this report are the following papers: ‘The Legal Aspect of 
the Pollution of Streams,’ by E. S. Atwater; ‘ Air, Water, and Food,’ 
by Ezra M. Hunt, M.D.; ‘ Outlines of Representative Sewer Sys- 
tems,’ by J. J. Croes, C.E., F. S. Odell, C.E., George P. Olcott, C.E., 
C. P. Bassett, C.E., and Charles McMillan, C.E.; ‘Exposure and 
Diseases of Operatives,’ by D. Warman, M.D.; ‘ Typhoid-Fever at 
Mount Holly,’ by E. M. Hunt, M.D.; abstracts from papers and 
discussions of the New Jersey Sanitary Association; * Report on 
the Water-Supply from the Passaic Watershed,’ by ProferAweks 
Leeds, Ph.D.; and reports from the health-inspectors. The board’s 
report also contains a list of persons practising medicine in the 
State. 

In his paper on air, water, and food, Dr. Hunt discusses the in- 
fluence of impure air on the death-rate, and refers to the investiga- 
tions of this subject by Messrs. Carnelly and Haldane of University 
College, Dundee ; andalso those of Dr. Anderson, the health-officer 
of that city. Several experiments showed that the average of car- 
bonic acid and organic matter was uniformly higher in town than 
in suburban or country air, and that in open places the carbonic acid 
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during the night was less than during the day, as also the organic 
matter. Micro-organisms were less at night than in the day. In 
examining the air of the rooms of houses, it was found that carbonic 
acid, organic matter, and micro-organisms diminished in quantity 
as the cubic space per person increased from one hundred to one 
thousand cubic feet. The death-rate from phthisis was highest in 
three-roomed houses, which is accounted for by the fact that pul- 
monary consumption is seldom in the form of tubercular disease in 
young life; and in one and two roomed houses much fewer live to 
the consumption age, so as to diminish the material, and so make 
the actual death-rate lower. In reference to the purification of air 
independent of mechanical methods, the following recommendations 
are made: cleanliness of person and dwelling, and open-air spaces ; 
frequent change of the air of the room ; windows should be made 
to open above and below, and both sashes should be used as much 
as possible ; the practice of having a lamp burning all night in bed- 
rooms in small houses is greatly to be deprecated, as the heat, the 
organic matter, and the carbonic acid aid in the reduction and de- 
terioration of the air. Dr. Hunt discusses schoolroom ventilation, 
and gives a large number of results of tests of the air in the schools 
of Hoboken. In speaking of water-analysis, he refers to the biologi- 
cal tests, and says that it would be premature as yet to claim any 
very determinate results, although much has been found that is 
valuable for comparison with chemical analyses. Dr. Hunt does 
not think it to be an important function of a health board to deal 
with the question of adulterated mustard or spices, nor with the 
sale of oleomargarine, inasmuch as it has never been shown that 
there is any serious risk to health in their use. He appreciates the 
desirability of preventing commercial frauds, but does not regard 
this as a function of health laws. 

In the paper on sewér systems, descriptions are given of the 
drainage and sewerage of the Lawrenceville School, Mercer County, 
N.J., and of the systems of Long Branch, East Orange, and Morris 
Plains. 

The article on exposures and diseases of operatives is in the line 
of valuable work which the State board has been pursuing for some 
time; namely, an inquiry into the condition of workshops and fac- 
tories, and as to the influence of the various trades and occupations 
upon the lives and health of operatives. The chief report this year 
is upon the pottery industry. Dr. Warman gives the results of his 
investigation of this industry in the following recapitulation: (1) 
that dust, and the liability to inhale it, is the principal cause of pot- 
ters’ asthma and potters’ consumption; that the greatest number 
of sufferers from the above-named diseases occurs among ‘china 
scourers ;’ (2) the greatest sufferers from lead-poisoning are dippers, 
and those assisting them, — glost-placers, mixers of colors, ground- 
layers, majolica and other painters, and those who ‘fettle’ ware 
after it is dipped; (3) that the pottery workmen most liable to 
rheumatic affections are ovenmen and kilnmen, who are greatly ex- 
posed to heat and strong draughts; they also suffer much from 
colds contracted from the sudden checking of the perspiration, 
which often terminates in acute inflammations of the chest ; (4) that 
those engaged in sedentary occupations suffer most from disorders 
of the digestive organs, liver, and stomach, followed by general de- 
bility, defective blood-making, and hence bloodlessness, sensitive- 
ness to cold, constipation, and a tendency to internal congestions ; 
(5) the auxiliary causes are neglect of cleanliness, in work, in shops, 
in dress and in personal habits, inattention to ventilation and to 
the heat and moisture of the workshop, intemperance, and irreg- 
ular living ; that a large majority of workers do not remain contin- 
uously at the work for more than from fifteen to twenty years ; finally, 
that the removal of the exciting cause or causes is the only rational 
means of preventing or interrupting the diseases of potters. Statis~ 
tics show that pottery operatives in this country are in better health 
than those in the Old World. 


Evolution and zts Relation to Religious Thought. 
LECONTE. New York, Appleton. $1.50. 


IT is always with a deep sentiment of respect that we take up a 
book in which an earnest thinker expresses his views which embody 
a life’s work, — the work of the author’s mind in settling the puz- 
zling questions that offer themselves at one time or another to every 
man; and the work of the subjects that have occupied him for 
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years and years upon the evolution of his mind. For it cannot be 
but that the latter influence makes certain points of view more im- 
portant to one man’s mind than to that of another, and accordingly 
their final conclusions will differ either fundamentally, or at least to- 
a certain extent. It is therefore not with the expectation that we 
will find zZe truth in a book setting forth the opinions of a man — 
for we doubt whether such truth exists — that we read a book of this. 
kind, but it is the zsthetical and ethical pleasure we look for in 
listening to opinions that are true to one principle, and therefore 
consistent. It is with this feeling that we read Professor LeConte’s. 
book with the greatest interest and gratification. 

His explanation of evolution in the introductory chapter opens a 
clear view to his thoughts: ‘‘ Every system of correlated parts may 
be studied from two points of view, which give rise to two depart- 
ments of science. The one concerns changes within the system by 
action and re-action between the parts, producing equilibrium and 
stability ; the other concerns the progressive movement of the sys- 
tem, as a whole, to higher and higher conditions. . The one 
concerns things as they are, the other the process by which they 
become so.” This idea has been expressed by other writers by the 
words, ‘evolution is part of the science of history as opposed to 
the science of physics.’ The author then proceeds to define evolu- 
tion, which he calls ‘‘a progressive change according to certain 
laws by means of resident forces.” It is not the object of this re- 
view to follow the author in his argument for proving the truth of 
evolution in the sense as here described. Neither is this argument 


‘the principal object of the book, which is an explanation of the re- 


lation of evolution to religious thought. The author emphasizes. 
justly that by accepting the law of evolution we do not become 
materialists any more than by accepting the law of gravitation. In 
setting forth his views as to the relation of man to nature, he as— 
sumes physical and psychical phenomena as equally true, but their 
connection as only intelligible to an intelligence superior to that of 
man. He believes that in man physical changes may be produced 
by psychical changes, while in animals only the reverse is the case. 
His views on the relation of God to man are an attempt to recon- 
cile the theological and positivistic views —as we should say, in- 
stead of LeConte’s materialistic — from the standpoint that both 
contain some truth, and that God is immanent in nature. These 
conclusions are as much dictated by feeling as by reasoning, and 
therefore they will be convincing and satisfactory to some men, 
while they cannot claim to be as firmly founded as the results of 
scientific investigations. 


Accidents and Emergencies. By CHARLES W. DULLES, M.D. 
3d ed. Philadelphia, Blakiston. 16°. 75 cents. 


IN the preface to this edition the author says that whoever has. 
seen how invaluable, in the presence of accident, is the man or 
woman with a cool head, a steady hand, and some knowledge of 
what is best to be done, will not fail to appreciate the desirability 
of possessing these qualifications. To have them in an emergency, 
one must acquire them before it arises, and it is with the hope of 
aiding any who wish to prepare themselves for such demands upon 
their own resources that the suggestions contained in the book 
have been put together. They cannot take the place of calling a 
physician or surgeon, but may fill up with helpful action what 
might otherwise be a period of inaction and despair before skilled 
assistance arrives. 

Among the many topics treated are drowning, suffocation, chok- 
ing, foreign bodies in the eye, nose, and ear, fits, sunstroke, sprains, 
dislocations, fractures, wounds, hemorrhage, poisons, etc. The 
book also contains a list of the supplies which are necessary to 
meet such emergencies as are liable to arise in every family, and 
gives the doses and uses of the medicines commonly found in the 
family medicine-chest. The illustrations are good and sufficiently 
numerous. In order to make this little treatise available for sudden 
necessity, pains have been taken to make the index as complete as 
possible, and the typography has been so arranged that leading 
words may catch the eye on every page. The language is simple, 
being entirely devoid of technicalities, and the methods of treatment 
recommended are trustworthy and reliable. The manual is one of 
the best of this class of books, and should be in the library of every 
householder, ready for reference at a moment’s notice. 
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Practical Education. 
taker. 


By CHARLES G. LELAND. London, Whit- 
Tf 

THIs is an essentially vicious book. In these days, when all en- 
lightened educators are calling for meat, it is an outrage to offer 
them such a stone as this. It is the more vicious because it is 
offered in the guise of a contribution to the literature of the new 
education. Some things in it are good, many are nonsensical, and 
all are superficial. There is no grasp of education shown in it, no 
psychological power, and no connected account of any successful 
practical experience. The number of times that the words ‘I,’ ‘my,’ 
‘mine,’ ‘me,’ etc., occur is sufficiently numerous — or sufficiently 
innumerable — to characterize the work. It contains no reference, 
at least no intelligent reference, to the manual-training movement 
which is revolutionizing the American schools and the traditional 
‘course of study. It offers no suggestions as to the co-ordination in 
various grades of schools of ‘industrial-art education ’ and the ordi- 
nary studies. 

We fear that the title of this book may commend it to the atten- 
tion of many who are conscientiously studying contemporary edu- 
‘cational thought. We warn such readers that Mr. Leland’s book 
‘is superficial, that it is crude, that it is representative of no impor- 
tant educational movement. Some of the points on which the 
author touches are in themselves commendable, and have been 
taken up by other writers. When this has happened, they have 
usually been based on some educational principle. With the author 
of this book they seem to be mere ‘ flashes in the pan.’ He has not 
discovered that an ‘art-writer’ and an ‘educator’ are not neces- 
sarily convertible terms. 


NOTES AND NEWS. 


THE first number of the journal of the American Folk-Lore 
Society, which was recently organized, has just been issued under 
the title Zhe Fournal of American Folk-Lore. It shows how 
much work may be accomplished by a society of this character, and 
that the establishment of a centre for collecting the fast-vanishing 
remains of American lore was a necessity. The journal is devoted 
to the study of the relics of Old English lore, as well as to that of 
the Indians, negroes, and other immigrants, and the first number 
‘contains articles on each of these subjects. Prof. T. F. Crane con- 
tributes a paper on the theory of the diffusion of popular tales, 
while H. Carrington Bolton gives an interesting collection of the 
-counting-out rhymes of children. The general editor, Mr. W. W. 
Newell, studies the alleged Vaudoux (Voodoo) worship and child- 
sacrifice in Hayti, and arrives at the conclusion that it is the old 
superstition regarding the Waldenses that has been transplanted to 
America. The Vaudoux of Hayti are the Waldenses of France, the 
‘word having been introduced in the seventeenth century ; and the al- 
leged practices of the latter are now ascribed tothe Vaudoux. The 
second half of the volume is devoted to Indian lore. Dr. D. G. Brin- 
ton gives some remarks on the Lenapé, Rev. W. M. Beauchamp re- 
lates tales of the Onondaga, while Rev. J. Owen Dorsey and Dr. F. 
Boas have articles on myths and customs of Dakota and British 
‘Columbian tribes. Much interesting and valuable information has 
been collected in the ‘Folk-Lore Scrap-Book,’ and students will 
find the bibliographical notes very useful. The first number of the 
journal augurs well for the development and usefulness of the 
society. 

— Records of about 3,500 orders received by A. A. Marks, New 
‘York, for an artificial arm or leg are found sufficiently full to enable 
them to be tabulated for statistical purposes. Ofall the artificial limbs 
made by the firm, 85 per cent are legs, and 15 percent arms. This 
small percentage for arms may be explained by the fact that fewer 
persons who have lost their arms supply themselves with artificials 
than those who have lost their lower extremities, inasmuch as it is 
easier for a man to go through this world with one arm than with 
one leg ; and, besides, an artificial arm for amputation above the 
elbow is of so little service, aside from appearance, that few persons 
with amputations above the elbow ever use them. Taking these 
facts into consideration, the percentages referring to arms cannot 
be regarded of very much value in estimating the comparative res- 
torations of the upper and lower extremities. Of all the legs taken 
into consideration, 49 per cent are right, 46 per cent are left, and 5 
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per cent both. The above figures show that the proportion of right 
legs amputated to left is nearly even, with the small difference of 
three per cent in favor of the right. Seventy-eight per cent of legs 
amputated are of males, and twenty-two per cent of females. The 
proportion for double amputations of males is nearly double that 
of females. This may be explained by the fact that males are more 
frequently placed in jeopardy than females. Over one-half of all 
the amputations are between the knee and ankle, witha larger per- 
centage for males. Of all the arms manufactured by the firm, 
ninety-two per cent are for males, and eight per cent for females. 


—A. H. Worthen, State geologist of Illinois, is dead. 


—Mrs. Emma W. Hayden has given to the Academy of Natural 
Sciences of Philadelphia, in trust, the sum of twenty-five hundred 
dollars, to be known as the Hayden Memorial Geological Fund, in 
commemoration of her husband, the late Prof. Ferdinand V. Hay- 
den, LL.D. According to the terms of the trust, a bronze medal, 
and the balance of the interest arising from the fund, are to be 
awarded annually for the best publication, exploration, discovery, or 
research in the sciences of geology and paleontology, or in such 
particular branches thereof as may be designated. The award, and 
all matters connected therewith, are to be determined by a com- 
mittee to be selected in an appropriate manner by the academy. 
The recognition is not to be confined to American naturalists. 


— Two living buffaloes, the gift of Fish Commissioner Blackford 
of this city have been added to the small collection of animals 
gathered in the Smithsonian grounds in Washington during the past 
few months. A bill has already been introduced into Congress for 
the purchase of a large tract of the beautiful suburban lands lying 
along Rock Creek, just outside of the city limits of Washington, 
and the establishment upon it of a government zoological garden. 
The bill may not be passed this year, but the few living animals 
now in possession of the National Museum are no doubt the nucleus 
of what will in a few years be a very important national zoological 
collection. Professor Hornaday has been made curator of living 
animals. 


— An exhibition of the first year’s industrial work in the Wash- 
ington public schools will be given at the close of the present month, 
Professor Powell, the superintendent, does not expect to make as 
brilliant a display as that recently made in Philadelphia, and in 
other cities where manual training was introduced earlier; but he 
will show astonishing results, when it is considered that only five 
thousand dollars has been spent in fitting up shops and cooking- 
schools, and a year’s expenses, including materials used, and that 
the pupils whose work will be exhibited have had instruction only 
one hour a week for a year. 


—A geographical society has been formed in Peru for the pur- 
pose of collecting and publishing information regarding Peru. The 
society, which will be known by the name ‘ Geographical Society of 
Lima,’ counts a number of eminent explorers and scientists of 
South America among its founding members. 


— The Government of Ontario is about to take more energetic 
measures for the development of its mines, and as a preliminary 
step has appointed a royal commission to inquire into and report 
upon the subject. Members of the commission are Dr. R. Bell of 
the Canadian Geological Survey ; W. H. Merritt, mining engineer ; 
W. Coe, proprietor of the Madoc iron-mines; and A. Blue, deputy 
minister of agriculture ; while John Charlton is chairman. 
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*." Correspondents are requested to be as brief as possible. The writer's name ts 
in all cases required as proof of good faith. 

Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 
the journal. 


Is the Rainfall increasing on the Plains ? 


Mr. CurTIS does a service in-calling attention to the serious 
error in the rainfall record of Fort Leavenworth for January, 1871 
and 1872. It is to be hoped that any errors of this kind will be 
similarly pointed out. 
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_ The data on secular variation in rainfall, p. 19, Wonthly Weather 
Review for April, 1887, show, however, that, even with these errors 
corrected, the rainfall at Leavenworth for the past twenty-five years 
has been considerably greater than for the previous twenty-five 
years. There is no doubt that material errors existed in the old 
records, some of which are due to neglect or falsification of 
records, while others, as in this case, are due to gross carelessness. 

Rainfall data are now being collated by the Signal Office with a 
view to their examination and discussion; but the more the records 
are examined, the more possible it seems that observations prior to 
1870 should be neglected, except in cases of well-known and reli- 


able observers. A. W. GREELY. 
Washington, D.C., May 12. 


Disparate Vision. 

Mr. Hystopr’s experiments in physiological optics as detailed in 
Sczence, Nos. 261, 262, and 274, are interesting in that they show 
the importance of monocular perceptions in attaining what we may 
think to be binocular effects, even though they may not fully dis- 
prove the generally accepted theory of corresponding retinal points. 
Having devoted much time to this subject (see Amerzcan Journal 
of Science for November and December, 1881, March, April, May, 
October, and November, 1882), I may perhaps claim some practice 
in experiments of this’ kind. The result of former investigations 
was my total abandonment of the geometric considerations which 
formed an integral part of Brewster’s theory of binocular vision, and 
which have been repeated time and again since his day. The 
empiristic theory, as developed by Helmholtz, seems more consis- 
tent with the more general theory of evolution now universally 
accepted as fundamental in biology. According to this, we rap- 
idly learn in infancy to interpret our binocular perceptions by 
experience that is too complex for analysis. Assuming a certain 
inherited structure for the retina, which is alike for the majority 
of individuals of the race, it remains possible to modify our per- 
ceptions slightly by training; and it would not be safe to deny 
that in exceptional cases binocular perceptions may result from 
simultaneous impressions on retinal points that are decidedly dis- 
parate. I have elsewhere adduced arguments to show that no 
strictly mathematical interpretation can be put upon the theory of 
corresponding points (Amerzcan Journal of Sczence, May, 1882, 
p- 355 e¢ seg.). The perception of the third dimension in space 
without any of the aids resulting from shading, comparison, or mo- 
tion, has lately been shown to be quite possible with monocular 
vision alone (Amerzcan Journal of Psychology, November, 1887, 
p- 99, article on the Horopter, by Mrs. Franklin). I had no difficulty 
in attaining this monocular perception in repeating Mrs. Franklin’s 
experiments. 

But although constrained to assign much greater potency to 
monocular vision than was customary after the stereoscope became 
generally known and used, and although our interpretation of bi- 
nocular perception has to be much more elastic than it formerly 
was, there seems to be not yet sufficient ground for the belief that 
any large part of our binocular perceptions are the result of impres- 
sion on pairs of retinal points that are widely disparate. The same 
perception may be changed by force of will or of imagination, and 
with various degrees of success by the same person at different times. 
Without denying the validity of Mr. Hyslop’s perceptions, I do not 
succeed in getting exactly his results. Combining the two circles by 
either convergent or divergent vision, the binocular effect is an ellipse 
whose plane is perpendicular to the meridian plane only when their 
inclinations to this plane are equal. This perception is rigidly bi- 
nocular. Let, now, their inclinations be different. For example: let 
the plane of the circle 4 make an angle of 30° with the meridian plane, 
and Ban angle of 60°, the two being seen by cross-vision. In the accom- 
panying diagram the cards are supposed to be seen edgewise, the two 
eyes being at and Z. The plane of the resultant ellipse changes 
about to the position C, the horizontal axis, which was previously 
the shorter one, becoming now much longer than the vertical axis, 
which has remained unchanged. The projection of the circle A on 
the retina Z is quite a narrow ellipse, while that of 2 on the retina 
f is almost if not quite circular, the vertical diameters of these 
ellipses being nearly equal. At the top and bottom of the resultant 
ellipse the perception may be due to impression on corresponding 
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retinal points, while for other parts the impression is on disparate: 
points. Very little attention is required to perceive the separate 
monocular images. By still further diminishing the angle @ and 
increasing #, a limit is reached at which binocular fusion ceases to 
be possible. Two ellipses are seen, apparently crossing each other 
in space about where C was ; the plane of one being nearly parallel 
to A, and that of the other nearly parallel to 2. By indirect mo- 
nocular vision, 4 is still seen by the right eye, and ZB by the left. 
The locality of the crossed ellipses is not so definite as was that of 
the binocular ellipse; but the illusion of suspension in space still 
remains, and with it is the monocular perception of the third dimen- 
sion in space. Even when a is very nearly equal to £, it is pos- 
sible by rivalry of retinal impressions to gain or losé monocular 
perceptions alternately with binocular resultants. But the clear- 
ness of the binocular illusions is more pronounced than that of the 
monocular in proportion as the separation of the disparate points 
impressed becomes less. It is fair to conclude that binocular vision 
is at its best when there is perfect correspondence of at least a 
goodly proportion of the retinal points impressed, and but slight sep- 
aration of disparate points. Butitis quite necessary, in the majority 
of cases, that there shall be some such disparateness. The mental 
effect produced is instantaneous. Since double images, whether 
homonymous or heteronymous, are rarely ever perceived except as 
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the result of special ocular training, and since the binocular percep- 
tion of depth in space may result where one element may, on geo- 
metric grounds, be considered to be combined with other elements 
so as to produce at the same instant both homonymous and _ hete- 
ronymous double images (American Journal of Sctence, October, 
1882, p. 5), binocular vision is far from being so simple and easy of 
explanation as it seemed to the students of forty years ago: 


W. LECONTE STEVENS. 
Brooklyn, N.Y., May s. ° 


Agriculture and Late Quaternary Geology. 


IN view of the effort now being made to endow the United States 
Geological Survey with the means of carrying into effect the “ classi- 
fication of lands” called for in the act creating it, it may be of 
interest to record one out of many instances where this classifica— 
tion, in connection with agricultural phenomena, affords informa- 
tion equally interesting to the geologist and the farmer. 

At a late visit to the upper San Joaquin valley for the purpose of 
locating on a representative soil a culture experiment station under 
the Hatch Act, the writer was under the necessity of obtaining a 
cross-section of the great valley in the latitude of Tulare City, from 
Lake Tulare on the west, to the foot-hills of the Sierra Nevada on 
the east. 

The dark-tinted loam-deposits at present forming on the edge of 
that lake being already familiar, it was easy to recognize in the 
‘black-lands’ belt, that begins about two miles westward of the 
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‘Southern Pacific Railroad (here running midway between the Sierra 
and the lake), the earliest border of that basin, distant quite four- 
teen miles from the lake-shore as recorded on the maps, but which 
itself is now several miles inland from the water's edge. The rail- 
road and Tulare City lie on a belt of sandy land, obviously some- 
what higher in level than the ‘black lands,’ and here about eight 
miles wide. In crossing this belt to the eastward we traverse sev- 
eral bands of ‘alkali land,’ characterized by the dense growth of 
Brézopyrum, or ‘alkali-grass,’ and evidently forming a summit 
plateau on the divide between the Tuiare basin proper and the ex- 
treme southern branch of the delta bayous’ of the Kaweah River, 
called ‘ Outside Creek,’ or Elk Bayou. Approaching this water- 
‘course, we again come to a ‘black-lands’ belt, about three miles 
wide, which borders the bayou on both sides, and evidently rep- 
resents an estuary of the time when Tulare Lake was much higher 
than now, and the Kaweah delta bayous were mere swamps. An- 
other ‘alkali-land’ belt is crossed after traversing the ‘black- 
lands’ of Outside Creek, towards the foot-hills: beyond these, lies 
a narrow sandy belt corresponding to that along the railroad, as 
above described. Then, at a distance of some eight miles from the 
foot-hills, the color of the soil begins to change toward the well- 
known red tint of the soils resulting from the decomposition of the 
“bedrock’ slates of the foot-hills; but the ascent is so gradual that 
to the eye the piain appears as level as ever, although the presence 
-of the ferric hydrate in the soil proves that these ‘ red lands’ were 
never submerged for any great length of time, since otherwise their 
iron would have been reduced and leached out, or gathered into 
“black gravel’ (bog-ore), as is the case in the ‘ black lands’ of the 
lake and bayou borders. On inquiry, it was learned that all the 
larger streams of the region (including Tule River and Deer Creek, 
outside of the Kaweah delta) are accompanied by belts of such 
‘black land.’ 

Besides these main bayous, there appear in the sandy lands a 
few obvious sandy channels, usually dry, but carrying water in time 
-of flood. 

But a curious and at present very striking demonstration of the 
-ancient drainage system of the region may be seen in the grain- 
fields. In consequence of the failure of the usual April rains, most 
of the wheat-fields of the region are now in a very precarious con- 
dition where not irrigated, and much of the wheat sown will not 
even make hay. Its condition is best on the ‘ black lands,’ and in 
certain portions of the sandy belt that do not show any obvious 
difference in soil from adjoining tracts in which the crop is already 
dried up without having been able to form grain in the ears. The 
eye quickly recognizes the extraordinary resemblance of the out- 
lines of the dead portions to meandering water-channels, but no 
difference of surface-level remains to indicate the fact. But, by 
‘digging in any part of these meandering belts of desolation, we find 
the sandy soil becoming sandier as we descend, until finally, at 
-about three feet depth, an almost pure, coarse sand underlies, which 
obviously cannot raise moisture within reach of the root system. On 
the adjacent land, where the wheat is still green and growing, we 
find at the same depth a subsoil of increased closeness and capil- 
lary power, which keeps the moisture below within reach of the 
roots. 

Thus a bird’s-eye-view photograph taken of this region now, 
would show, traced out in minute detail by the color-contrast be- 
tween the living and the dead grain, the ancient drainage of the 
country, of which its surface at present shows no indication, to- 
gether with the broad bands of the ancient estuaries that have formed 
the ‘black lands,’ characterized by green, growing grain or an ex- 
traordinarily luxuriant growth of oaks, that likewise outlines the 
ancient margin of Lake Tulare. 

We thus obtain a chapter of the geological history of the valley 
from a mere reconnaissance such as any one desiring to invest in 
its lands would need to make. The significance of the ‘alkali 
lands’ in both points of view remains for a future discussion. 

Itis hardly necessary to dwell upon the interest attaching to the 
study of these features, whether from a practical or a purely scien- 


1 Tt should be understood that the Kaweah River, emerging from a caiion of the 
Sierra next to southward of King’s River, divides into a number of forks or 
bayous immediately upon entering the valley plain. The extensive delta region thus 
formed is one of the richest, as well as the only forest-grown area of the great valley 
of California. 
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tific standpoint. One point, however, should be specially noted ; 
namely, that a great many of the characteristic marks of these late 
quaternary events are rapidly disappearing before the advance of 
cultivation, and the replacement of the native plant-growth (the re- 
sult of secular co-adaptation of soils and plants) and of the natural 
surface by the well-known results of agricultural operations. The 
latter are already obliterating, on large tracts, the singular ‘ hog- 
wallow’ mounds that form so striking a feature and so difficult a 
problem, the solution of which must largely depend upon the geo- 
graphical distribution of these swarms of mammillary elevations. 

It is hard to see on what ground the study of these latest phe- 
nomena, connecting the present with the immediate geological past, 
should be deferred until it is too late to complete the record, by giving 
precedence altogether to the ancient formations. The rocks and 
fossils of the older formations will remain undisturbed for ages, as in 
the past, awaiting the leisure of the student of geology; while the 
delicate tracings of the latest pre-modern epochs are liable to fade 
away rapidly before the advancing settlement of the country. Nor 
can it be maintained that the processes that gave them birth, and 
which are still active in the formation of soils, are not scientifically, as 
well as practically, at least of equal interest with those that formed the 
older rocks, It is true that their study does not offer the easy re- 
wards of the naming of new fossils, minerals, and rocks, which in 
times not yet belonging to the far past seemed to be the chief aim 
of students of geology; but they are none the less worthy of the 
highest scientific effort, and their practical results bear on products 
of an importance at least as great as those of the richest mines. 


E. W. HILGARD. 
Berkeley, Cal., May 1. 


Queries. 


32. HUMAN BEINGS AS PACK-ANIMALS.—JIn studying the 
history of transportation, I have ascertained that the first pack- 
animals were human beings, —men and women. Long before any 
of the animals were domesticated as beasts of burden, there were 
common carriers moving vast quantities of merchandise about the 
world. They toted (carried on the head) ; they hung great loads 
to their foreheads by means of a strap connected with a pack, 
wallet, basket, or frame on the back; they ‘shouldered’ their bur- 
dens, with or without yokes, front and rear, on one shoulder (like 
the Chinese) or on both shoulders (like the Dutch) ; they strapped 
their primitive knapsacks to their shoulders; they harnessed them- 
selves to a load, as they did afterwards dogs, reindeer, horses, etc. 
Now, I should also like to know how much a man can tote, how much 
a woman can tote, and how long a time, without resting, the toting 
may go on. I should also like to know how much a man ora woman 
can carry in any particular manner, and how long a time the opera- 
tion can be kept up without resting. The weight multiplied by the 
time will give a rough unit of human endurance. I shall be ex- 
tremely obliged to any one who will give me valuable information 
on this subject. O. T. MASON. 

Washington, D.C., May ro. 


Answers. 


22. WASP-STINGS. —It is a fact not generally known, that, if 
one holds his breath, wasps, bees, and hornets can be handled with 
impunity. The skin becomes sting-proof, and holding the insect 
by the feet, and giving her full liberty of action, you can see her 
drive her weapon against the impenetrable surface with a force that 
lifts her body with every stroke; but, let the smallest quantity of 
air escape from the lungs, and the sting will penetrate at once. I 
have never seen an exception to this in twenty-five years’ observa- 
tion. I have taught young ladies with very delicate hands to aston- 
ish their friends by the performance of this feat; and I saw one so 
severely stung as to require the services of a physician, through 
laughing at a witty remark of her sister, forgetting that laughing 
required breath. For a theory in explanation, I am led to believe 
that holding the breath partially closes the pores of the skin. My 
experiments in that direction have not been exact enough to be of 
any scientific value, but I am satisfied that it very sensibly affects 
the amount of insensible perspiration. W. L. WILDER. 


Somerville, Mass., May 7. 
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BOOK-NOTES. 


—D. C. Heath & Co. will publish, May 
5. ‘Exercises in English, a Drill-Book on 
Accidence, Syntax, and Style,’ by H. I. 
Strang. 


—‘Noble Deeds of our Fathers as told by 
Soldiers of the Revolution, gathered around 
the Old Bell of Independence,’ is the name 
of an interesting book, revised and adapted 
for supplementary reading in schools, and 
for school libraries everywhere, soon to be 
published by Lee & Shepard, Boston. 


— The Novelist (published weekly, at one 
dollar a year, by J. B. Alden, New York) 
undertakes to give the worthiest fiction that 
American authors can be tempted to pro- 
duce. The stories will follow successively, 
one at a time, a novel of ordinary length thus 
being completed in from four to eight weeks. 


— John Wiley & Sons, New York, an- 
nounce as in preparation ‘ Rocks and Soils,’ 
a treatise on the chemistry of geologic trans- 
formations and soil composition, by H. E. 
Stockbridge; ‘An Elementary Course of 
Descriptive Geometry,’ by Solomon Woolf; 
«Microscopical Physiography of Minerals and 
Rocks,’ Vol. I., by H. Rosenbusch, trans- 
lated by Joseph P. Iddings; ‘ Differential 
Equations,’ by Prof. W. W. Johnson; ‘A 
Grammar of the Hebrew Language,’ by W. 
H. Green; and ‘A Treatise on Hydraulics,’ 
by Prof. Mansfield Merriman. 


-Calendar of Societies. 


Philosophical Society, Washington. 


May 12.—W. A. Croffut, 
Hypnotism. 


Experiments in 


Biological Society, 


May 5.—R. E. C. Stearns, Instances of 
Mutations in Specific Distribuiion among Shells ; 
€. L. Hopkins, Notes upon Pollenation of the 
‘Nave’ Oranges; C. Hart Merriam, Descrip- 
tion of a New Meadow Mouse, with Remarks 
on the Subgenus Ped/omys ; Lester F. Ward. On 
Some Char ccteristics of the Flora of the Pot»- 
mac Formation. 


Torrey Botanical Club, New York. 


May 8. —H.H. Rusby, Andean Fern Habi- 
tats; R G. Eccles, Preservation of the Color of 
Flowers by Chemical Preparations ; N. L. Brit- 
ton, Notes on Nelumbium. 


Washington. 


American Institute of Electrical Engineers, 


New York. 


May 15.— Nikola Tesla, On a New System 
of Alternate Current Motors and Transform-rs ; 
Francis B. Crocker, The Possibilities and Lim- 
itations of Chemical Generators of Electrici y ; 
G. W. Plympton, Underground Electrical Sys 
tems in Eur speand America ; Edward L. Nich- 
ols, On Compensated Resistance Standards, 
and On Professor Moler’s ‘Swinging Arm’ 
Galvanometer; George H. Stockbridge, The 
Patent Court and Uniformity in Patent Prac- 
tice; P. B. Delany, Protection of the Human 
Body from Dangerous Currents. 


Connecticut Acatemy of Arts and Sciences, 
New Haven. 
May 16.—H. A. Newton, 


lites. 


Orbits of Aero- 


Boston Society of Natural History. 


May 16. -— Alpheus Hyatt, The Evolution of 
Faunas in the Lower Lias ; W. O. Crosby, The 
Geology of Nantasket. 


¢ 
Publications received at Editor’s Office, April 
23-May 12. 


Acassiz, A. Three Cruises of the United States Coast 
and Geodetic Survey Steamer ‘“ Blake.’’ Vols. I. 
and II. Boston and New York, Houghton, Mifflin, 
& Co. 3144220 p. 8°. $8. 

Ecieston, T. Some Thoughts and Suggestions on 


Yechnical Education. New York, The Author. 
» GPs 
Foik-Lore, Journal of American. Vol. I. No.1. April- 


June. Boston and New York, Houghton, Mifflin, & 
Co. 96p. 8°. $3 per year; single numbers, $1. 
Fritscu, K. v Allgemeine Geologie. Stuttgart, Engel- 

horn. soop. 12°. $3.50. 

Gray, A. Synoptical Flora of North America. The 
Gamopetala. (Smithsonian Miscellaneous Collec- 
tions, No. 591.) Washington, Smithson. Inst. 973 p. 
8°. 

GreeLey Exponent, The. Vol. I. No. 1. April, 1888. 
m. Greeley, Col., D. W. Elliott. 8 p. f°. 50 
cents. 

Hatter, L. Alles in Allen. Metalogik, Metaphysik, 
Metapsychik. Berlin, Duncker. 480 p. 8°. 

Hepites, S. C. Analele Institutului Meteorologic al 


Romaniei pe anul 1886. Bucuresci, F. Gobl Fii. 
22h peptic 

Hiri, G. A. Lessonsin Geometry. Boston, Ginn & Co. 
182p. 12° 


Marcerir, E. de, and Herm. A Les Dislocations de 
V’écorce Terrestre. Ziirich, J. Wurster &Co. 154 p. 
8°. 

PennsyLvania Geological Survey, Annual Report of the, 
for 1886. In four parts. With atlas. Harrisburg, 
Geol. Surv. 1329p. 12°. 

Timsot, R. A Pessimist; in Theory and Practice. 
New York, J.B Alden. 204 p. 12°. 30 cents. 
Unverwoop. L. M. Our Native Ferns and their Allies. 

3d ed. New York, Holt. 156p. 12°. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for 
self-instruction: (1.) German Simplified—Complete ia 
12 numbers (with keys) $1.20. (2) Spanish Simplified— 
12 numbers (with keys) ro cts. each; No. 8 now ready; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Prof.sA. Knoflach, 140 Nassau St., New York. 


MAGIC Stereopticons and the Best Views 
LANTERNS. for Public, Church, Home, and 
Scientific Exhibitions. Best appa- 

ratus, new views. Largest stock. Reduced prices. 24 


Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 


ACK NUMBERS and complete sets of leading Mag- 
B azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


Amusements of New York. 


YCEUM THEATRE. 
DANIEL FROHMAN......... Aoéo5on6 Manager. 
Cor. 4th Avenue and 23d St. 


Wins, Wwe Ts, 


A New Play by D. Bevasco and H. C. De Mitte. 
Precededibyjer=-telelricisieia Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


WIAD ISON-SQUARE THEATRE. 
MR. A. M. PALMER, Sole Manager. 
J. M. HILL’S UNION-SQUARE THEATRE 
COMPANY. 


A POSSIBLE CASE, 


BY SYDNEY ROSENFELD. 
Evenings 8:30. 


IJOU OPERA HOUSE. SECOND MONTH. 
DIXEY, MILES & BARTON.. .....Proprietors. 
Evenings at 8:15. Matinée Saturday at 2. 


rete apes tree RICE & DIXEY’S 
oF perfectly lovely production of 
PEARL Byrne’s Chinese Comic Opera 
om PEARL OF PEKIN. 
Cast of excellent character, 65 artists, 
PEKIN. including the talented comedian, 
4) MR. LOUIS HARRISON. 
eo oroeosSs MONDAY, MAY 7, 50LH NIGHT. 


I TH STREET THEATRE, CORNER 6TH AVE. 
4 J. W. ROSENQUEST............ MANAGER. 
MATINEES WEDNESDAY AND SATURDAY. 
2ND MONTH AND CONTINUED SUCCESS OF 


RES Ss Te NIM 


by Joseph Arthur. 
HARRY LACY AS JACK MANLEY. 


Seats secured inadvance at usual prices. 


A TEMPORARY BINDER 
or Science is now ready, and will be mailed 
postpaid on receipt of price. 


Cloth =) i= 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczezce is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


President Ballard’s 


New Book. 


aed ix beagle: KINGDOMS: 


THE NEW HAND-BOOK OF THE 
IS NOW READY. 


It need scarcely be said that every member should have a copy of ‘‘ Three Kingdoms.” 
A handsome picture of ‘‘ Professor Agassiz examining a Sea Urchin” forms the frontispiece of 


the volume, every p+ge of which is replete with interesting and important information. 


The 


list of reference books, arranged topically, is the most valuable ever compiled. 


Price to Members, 60 cents. 


INEDS, WIRTIDISIS: 


Regular price, 75 cents. 


PUBLISHING COMPANY. 


21 University Place, New York. 
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cline, Insanity. 
and Liver Difficulties, Dropsy, Lumbago, 
Head, Hysteria, Nerv usness, Sleeplessness, 


QO. CANDEE, ELECT ROPATHIC PHYSICIAN, FORMERLY 
VICE-PRESIDENT AND ACTUARY OF THE ELECT RIC AND VITA- 
PATHIC INSTITUTE, AT 
THE VIVAPATHIC MEDICAL COLLEGE OF CINCINNATI, 
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BETWEEN BROADWAY AND 7TH AVENUE, NEW YORK 
GALVANIC AND FARADIC BATHs, &C. No medicines are used. 
S Electricity is used at my ELECTRICAL INSTITUTE where all Acute and 
Chronie*Diszases are successfully treated with Electricity. 
enabled to remove Rheumatism, Malaria, Catarrh, Dyspepxia. 
Deafness, Asthma, Prolapsus-Uter , Scrofula, 
White Swelling, 
etc. 


WASHINGTON, D. C.. GRADUATE OF 
O., 


165 WEST 34TH 


By this ALL-powerful agent we are 
Paralysis, Sciatica, Premature De- 
Spinal Diseases, Cancers, Kidney 
Tumors, Bronchitis, Noise in the 


Als» Blood Diseases of whatever name or na- 


ture or how long standing, thoroughly eradicated from the sys'em. 


Call or send for my 40 Page Circulars. 


Consultation free. 
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KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


ms People of refined taste who 
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THE DISCUSSION in the New York City Board of Education con- 
cerning the succession to Superintendent John Jasper is attracting 
very general attention. This is necessarily so, because the position of 
superintendent of schools in New York City is one of great influence 
and power, and its incumbent ought to be one of the foremost edu- 
-cators of the country. He can mould or make more characters and 
more intelligences a hundred times over than the most powerful 
college president. His voice should be heard in educational gath- 
erings, and his counsel should be sought all over the country. He 
‘should inspire and lead on his great army of teachers to greater 
-efforts for success in their work. He should be a wise, careful, and 
unprejudiced administrator. The present incumbent of this great 
post has held his position for nine years, and during the whole of 
that time the schools of New York City have been looked upon 
with contempt by all qualified students of public education. From 
the standpoint of organization and system, they are magnificent, 
but they are not educational. Rigid technical requirements and 
-an awful dread of a preposterous marking system rule teachers and 
pupils alike. Every natural instinct, every activity of the pupil, is 
recognized only to be crushed and held in check. Superficial re- 
‘sults such that they may be estimated in fractions of a per cent are 
the end and aim of the scholastic exercises. Examinations, inspec- 
tions, and marks recur with fearful tirelessness; and above and 
behind them all sits the city superintendent, —a mere calculator of 
results and percentages. He is unknown to the educators of the 
‘country ; his face and voice are unfamiliar to every educational] 
gathering. His teachers have no meetings or institutes worthy the 
name. At least two-thirds of his assistants are disqualified for 
their positions by age or incapacity. It is freely charged that base 
and unworthy motives find play in many official actions. More 
definite charges of other kinds, ali turning upon the inefficiency and 
‘delinquency of the present administration, have been made in the 
Board of Education and elsewhere. For these reasons, vigorous 
and effective opposition is being made to the proposition to con- 
tinue indefinitely this state of affairs. All fair-minded men, and 
especially all educators who realize the importance of the New York 
city schools, should support in this crisis those members of the 
Board of Education who are making this fight for a principle. This 
is no time for personal considerations nor for petty jealousies. 
Argument should turn on the highest good of the schools alone. 
That that can be best served by a radical reform in present meth- 
ods of administration and discipline, is obvious. 


AFTER AN INTERVAL of about eight months, news has been 
received from Major Barttelot, commander of the camp at Yam- 
buga Rapids, which confirms the favorable view regarding the state 
of affairs in Central Africa, taken by all who have watched the 
events closely. The cable reports the following message: “No 
news from Stanley since I wrote, toward the end of October. 
Tippo-Tip went to Kasongo on Nov. 16, but in March he had pro- 
cured only two hundred and fifty carriers. Jameson has gone to 
Kasongo in order to hasten the despatch of three hundred and fifty 
carriers more, which Tippo-Tip promised to furnish. Jameson will 
be back here on May 14. I cannot leave until June 1. I shall pass 
Stanley Falls Station, where I shall leave an officer with all that is 
not absolutely necessary. All are well.— Barttelot.” This news 


was brought by Mr. Ward from Barttelot’s camp to Stanley Pool, 
but we fail to learn how he descended the river. The important 
facts we learn from this despatch are these: that the fear that 
Tippo-Tip might have betrayed Stanley, which was entertained by 
many people, was groundless; that Barttelot has had no difficulty 
in obtaining provisions for his men; and that the Arabs of Stanley 
Falls are again friendly towards the whites. All these are re- 
assuring facts, and we may assume that ere long we shall hear of 
Stanley’s safe arrival at Lake Mvutan. It is useless to speculate 
what he is going to do next. 


COMMANDER JOHN R. BARTLETT, who for the past six years 
has been chief of the Hydrographic Office of the Navy Department, 
has been relieved from duty, and granted leave of absence for a 
year. He will accept the superintendency of the Union Street Rail- 
road of Providence, R.I., a position which was offered him several 
months ago, and which has been held for his decision. A proposi- 
tion was made not long ago to make the Hydrographic Office one 
of the regular bureaus of the Navy Department, with an officer at 
its head nominated by the President and confirmed by the Senate, 
This has been defeated by the opposition of naval officers, which 
has been provoked to some extent, it is believed, by jealousy. The 
defeat of this movement undoubtedly caused Commander Bartlett 
to ask to be retired. Before Commander Bartlett took charge of 
the Hydrographic Office, it was scarcely more than a depository for 
the charts of vessels. He has made it, under Commodore Walker, 
one of the most useful and important branches of the government. 
Its sailing-charts are most highly prized by mariners of all nations, 
and its Pilot Chart is the best published anywhere in the world. It 
has received frequent recognition by learned societies of Europe, 
and from the leading naval officers of foreign countries. By the 
establishment of branch offices at several of the most important 
ports on the Atlantic coast, it has succeeded in getting into very 
close relations with the merchant marine of the country, and in 
securing from it a great fund of the data of which it has made val- 
uable use. The Hydrographic Office, under Commander Bartlett, 
was the first to direct attention to, and press upon, mariners the use 
of oil to smooth the waves of the sea during or after storms. By 
persistently calling attention to it, and publishing upon the Pilot 
Chart the reports of masters of ships who had successfully used it, 
the subject was forced upon the attention of navigators, until no 
properly equipped captain will now go to sea without his supply of 
oil and the means of using it. The logs of all incoming vessels are 
carefully examined, and all unusual phenomena are noted. In this 
way the history and movements of storms have been traced, plotted 
upon charts, and published, thus adding very greatly to the scope of 
meteorological science. Water-spouts have been described, and 
the accounts of them given by the officers of different vessels col- 
lected and compared ; so that much has been added to what was 
previously known about them. Hurricanes have been traced, and 
the accounts of the officers of different vessels which encountered 
them have been collated and compared; so that the laws that gov- 
ern them arenow better understood than they were before. In this 
way the Hydrographic Office has become one of the most important 
of the government scientific bureaus. Lieut. George L. Dyer, as- 
sistant hydrographer, who has been associated with Commander 
Bartlett from the beginning, and has been a most efficient assistant, 
has assumed charge of the office, and will continue in the place until 
an appointment is made. 
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MYTHOLOGY AND AMERICAN MYTHS. 

Mr. JEREMIAH CURTIN, of the Bureau of Ethnology, read a paper 
on this subject before the Anthropological Society of Washington 
recently. ‘ Mythology,” he said, ‘‘ is sometimes called the science 
of myths; but no man, I think, who knows the present condition 
of mythology would venture to call it a science. To begin with, 
there is no agreement as to the origin or meaning of a myth among 
any considerable number of men occupied either in explaining or 
studying mythology. The masters disagree, and the disciples are 
at swords’ points. How can you have a science when you are not 
agreed as to the nature of its subject-matter? The question, 
‘What is the origin and nature of the story to which the name 
“myth ” is given?’ is answered in a variety of ways, — proof posi- 
tive either that the true answer has not been given, or, if given, stu- 
dents of mythology are unable to perceive it. To go no farther 
than England, we find two different answers given to the question, 
in the form of two different theories. 

“The first of these theories may be called the ‘theory of obliv- 
ion ;’ the second, the ‘theory of confusion.’ Max Miiller’s theory 
of oblivion is founded on the hypothesis that men did not and 
could not make myths till they had forgotten who the chief actors 
in these myths were; that myth-makers only began to work when 
they had no means of kngwing what they were working with, or 
with whom they had to deal in making up their stories; Miiller’s 
dictum being, ‘ It is the essential character of a true myth that it 
should no longer be intelligible by reference to a spoken language.’ 

“Herbert Spencer’s theory of confusion is founded on the sup- 
position that myths owe their origin to a confusion in the minds of 
primitive people, who worship their own earthly and natural ances- 
tors under the guise of beasts, birds, reptiles, and plants, because 
these ancestors, when alive, received the names of beasts, birds, 
reptiles, and plants, and, after being dead two or three generations, 
were confounded with those creatures or plants. So the people 
who began by worshipping the ghosts of ordinary human beings, 
their own fathers, fell to worshipping wild beasts, snakes, birds, 
and insects, from whom they thought themselves descended by 
the ordinary process of fleshly generation. To fill out the whole 
list, men, if their ancestors came from the east, were descended 
from the sun; if from beyond the sea, they were descended from 
the sea; if from a mountain, the mountain was their ancestor. 
This theory is discussed with as much seriousness as if it had 
foundation or proof in the world, as if it had ascertained facts to 
support it. 

“ Besides these two theories, we have a method of studying my- 
thology which is ably explained by Andrew Lang, author of the 
article ‘Mythology’ inthe ‘ Encyclopedia Britannica.’ According 
to this method, Aryan mythology had its beginnings when the an- 
cestors of our race were in the same condition as the ancestors of 
the American Indians and other contemporary uncivilized races of 
the earth, when they began to make their myths; and therefore all 
that seems anomalous to us, all that Miiller calls silly, senseless, 
and savage in Aryan mythology, is a survival from times when the 
Aryans were in the same stage of thought and development as the 
men who made the savage myths: consequently Aryan myths are 
to be explained by comparison with myths of savage races, and by 
a study of man in the sum of his manners, ideas, and institutions. 

“England cannot tell us at present what a myth is. Though 
England has one of the finest myth-fields in the world to work in, 
Englishmen have done little in collecting myths, except in a desul- 
tory fashion — nothing toward collecting them in their integrity, 
with all their details, and in such groups that they would throw 
light on each other. Now, can we in this country describe the 
nature and origin of a myth? The Bureau of Ethnology has a col- 
lection of at least fifteen hundred stories obtained directly from the 
Indians of North America. Many of these stories are true myths 
from the earliest period. The collection is an important one, the 
largest yet made in any country, so far as known, and I believe 
also the most valuable. Now, if we were asked to tell what myths 
are, we should be safe in answering, ‘ We can tell what the oldest 
and simplest myths in the Bureau of Ethnology are.’ My answer, 
based on the myths I have collected and on those I have examined, 
would be, myths are stories in which the characters are represented 
as persons who brought about by their activity every thing that 
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took place in the world of the senses and imagination of the men 
who framed the stories. 

“The myth-persons are always and without exceptidn non- 
human. They appear as animals, including birds, fishes, reptiles, 
insects, and sometimes shells, stones, plants, and fruits, all of which 
are persons; for in myths there are as many persons as there are 
individual entities. There is another very important category of 
persons, — the seasons; certain processes in nature ; certain objects 
in nature, as the sun, moon, and stars; the four cardinal points; 
the highest point in heaven, and the lowest point under the earth. 
Many of these, on account of not belonging to the animal person- 
ages, became assimilated and confounded with men sooner than the 
others. These animals of mythology are the reputed ancestors of 
the Indians who have totems, and, I believe, of all the primitive 
people of the earth who have totems. The spirits of these animals 
are the familiars or attendant spirits of the medicine-men among 
all Indians, whether they have totems or not. The Indians of Cali- 
fornia have no totems, but their medicine-men are aided by animal 
or elemental spirits. The myth characters, though appearing as 
persons having volition and desires, eating, drinking, and living the 
ordinary lives of men, have wonderful powers and peculiarities. In 
certain directions they are unconquerable, and bring about all the 
things in nature observed by the myth-makers. This is the true 
source of the grotesque and strange things in mythology. Thus we find 
a person performing all the acts of a nature power, and at the same 
time entering into such relations of love, hatred, enmity, and friend- 
ship as exist among men; becoming the husband or wife of another 
nature power or process, or being the offspring of two nature pow- 
ers. These myth characters are armed only with weapons and 
appliances of men in an early stage of development. There is no 
correspondence between the alleged cause and the visible effect : 
but, to compensate for their outward and evident insufficiency, these 
weapons have a magic virtue; and the persons using them, powers 
beyond comprehension, and peculiar to themselves. These per- 
sons are represented as doing things which no living agent could 
ever do, which only the forces of nature do. On the other hand, 
the forces of nature are in myths represented as doing the things. 
that only men do. When to these two features are added the cus- 
toms, ways of thinking, and social habits of the early myth-makers, 
there is pleaty of room for the most ludicrous and unheard-of ad- 
ventures, as well as cruel and revolting deeds. 

“ The earliest myths are the simplest in structure, and the per- 
sons in them are those that come under the observation of primitive 
man soonest: animals, objects, and processes in nature belong to 
this category. Later, because more complicated, and involving the 
participation of these forces, are the creation myths, with which 
are intimately connected myths concerning the origin of the arts 
necessary for the maintenance of life; games; forms of dress and 
ornament; the observances necessary to obtain the favor and as- 
sistance of the elemental powers or spirits, who, in nearly all cases, 
are represented as animals, birds, reptiles, etc., of pre-human time, 
or, as the Indians phrase it, ‘ of a world before this.’ But, no mat- 
ter in what forms they are presented, they are always called people. 
The same term is applied to them as to the Indians of to-day, — 
among the Iroquois Senecas, ozgwe ; among the Modocs, »aklaks ; 
among the Yana, yaza,; and so on, through every stock in 
America. 

“But before proceeding further, it is best, perhaps, to give in 
condensed form the myth of the birth of thunder and lightning. 
The characters in this story are, Wimaloimis (grisly-bear maiden); 
Sula pokaila (mountain-trout old woman); the thigh-bone of the 
western red-tailed hawk; and Walokit and Tumukit (lightning and 
thunder), born of the grisly bear. 

“ The Grisly Bear comes to the house of the Trout, and asks for 
a night’s lodging. Next morning she tries to eat up the Trout; 
but the latter turns into water, and escapes. Now, the Grisly Bear 
sets up her home at that place, and, finding a thigh-bone of the 
red-tailed hawk, hangs it up in the centre of her house, looks at it 
continually, and from looking becomes pregnant. She brings forth 
twins. Walokit (lightning) is born first. The moment he is born, 
she turns to eat him up; but he, prophetic in mind, knows her 
thoughts, and flashes up so brightly that she is frightened, and 
drops him. Next, Tumukit (thunder) is born. She tries to swal- _ 


May 25, 1888.] 


‘low him; but the infant roars so loudly, that she, terrified almost 
to death, rushes out of the house, and away on to a mountain, 
which is called Grisly Mountain to this day. At the birth of the 
twins the thigh-bone became a hawk, and flew away to the sky. 
The Trout comes to the deserted twins, and rears them. The 
boys call her grandmother. When grown up, they are anxious to 
know who their mother and father are. The old Trout said, ‘ Your 
mother is Grisly Bear, a bad woman. She tried to eat me up, tried 
to eat you up as soon as you were born. She is living on that 
mountain over there now. She isa bad woman. But your father 
is a good man: he is Lade herrit’ (the red-tailed hawk). 

“ The brothers go in search of their mother, find her. She pre- 
tends to be fond of them, tries a second time to eat them, again is 
frightened and runs away. Later the brothers find her, and this 
time they kill her. Then they go home, purify themselves after the 
matricide, and set out to look for their father. ‘He is up in the 
sky,’ said Sula pokaila (the old trout), ‘but before you go, here isa 
‘cup of trout’s blood. The cup will always be full, no matter how 
much you take out. This will always give you strength.’ They 
went up to Nomhlestawa, who lives in Olelpanti (above in the high), 
who said, ‘Stay with me. I will employ you when I need you. 
He gave Thunder large balls, which he tied to his ankles; and 
they make a great noise now, as he runs through the sky. In the 
tones of Thunder is heard the voice of a Grisly; for he resembles 
his mother, and inherited her voice. But Lightning is like his 
father: he flashes with brightness as he goes. 

“ This is the account of how lightning and thunder were born into 
the world, —a beautiful myth, true and easily understood, —a myth 
of great value, for it reveals with the utmost clearness the process 
of genuine myth-making. 

“ Compare this with the Sanscrit myth of the creation of Indra’s 
thunderbolt (I quote from memory): Vritra, at the head of his im- 
mense host, pursued Indra and the Celestials in every direction. 
‘Then Indra and the gods went to Brahma, and stood before him 
with joined hands. Brahma said, ‘Every thing that ye seek is 
known to me. I know your desire: you want to kill Vritra. Now, 
I will tell you how to do it. There is a high-souled and great 
Rishi named Dadhichi. Go all of you to him and ask a boon. Say 
ye to him, “For the good of the three worlds give us thy bones.” 
Renouncing his body, he will give you his bones. With these 
bones of his, make a weapon, which you will call vajva, capable of 
destroying every enemy. With this weapon will Vritra be slain. 
They went to the holy hermit, who lived in a jungle on the bank of 
the Saraswati, and begged the boon, which was granted. The 
Rishi gave them his body, and left it of his own volition. They 
took the bones and carried them to Twashtri (the celestial artificer), 
who was filled with joy when he knew what they wanted, and, 
going to work, made of the bones the thunderbolt, va7va, which he 
gave to Indra, who, armed with it, went at the head of the Celes- 
tials to attack Vritra, at that moment occupying all the earth and 
the heavens. After a terrific encounter, and after he had borrowed 
strength from all the Celestials, Indra hurled the vajra, and Vritra, 
great as a mountain, fell headlong. His host fled, and took refuge 
in the sea. 

“In the American myth there are few, if any, doubtful elements. 
The characters tell their own story. The Sanscrit myth is an inter- 
esting example of how similar results may be worked out in differ- 
ent ways in two mythologies. 

“Tf American myths are used to test the value of the two theories 
in England to which I have just referred, it will appear with refer- 
ence to the first, — Max Miiller’s theory, — that mythology does 
not owe its origin to any action of language whatever ; neither to a 
‘disease of language, nor to the influence of language on thought. 
The framers of the earliest myths — the myths on which succeed- 
ing ones were fashioned, and from which characters and materials 
were borrowed in after times; the myths which were preserved 
with the greatest care, and are most sacred in the minds of the peo- 
ple to whom they belong — were men who described what they saw 
in the most direct manner. The earliest myth is a simple narrative 
in which the names of the actors were understood in all cases: in 
most cases they are understood down to the present day. What- 
ever difficulty there may be in interpreting such myths was not 
caused by linguistic influence. 
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“Tn a later period of myth-history, linguistic influence is appar- 
ent ; in particular cases it may be great, in some mythologies more 
prominent than in others; but it is never a main factor, never a 
predominant element, never the parent of mythology. 

“Tf American myths are to be used to test the second theory, — 
that of Herbert Spencer, — which affirms that mythology, no mat- 
ter what forms it may assume, is simply a worship of the ghosts of 
human ancestors, who, through the influence of language or some 
other causes, came to be mistaken, some of them for animals, 
plants, mountains, seas, sun and moon, while others grew in time to 
be the gods, the divinities of their race, it will be shown that there 
is no such ancestor-worship as that in America. There is an an- 
cestor-worship, however, which is universal, and which I believe 
can be demonstrated by the mythology of every race on earth, if 
that mythology is only interpreted faithfully, and if we arrive at its 
inward and true thought. 

“ There is an ancestor-worship in America which is the worship 
of elemental or nature powers, which, as animals or in their own 
names as powers or objects in nature, are the myth-persons, the 
totems, or non-human ancestors, of the North American Indians, — 
the protectors, the guides, the enlighteners, of those whom we call 
‘medicine-men,’ but who, as represented by the best among them, 
were the sages and philosophers of their race. That there were such, 
we know from myths which they constructed, and which we have 
received from their descendants. 

“This ancestor-worship is the worship of the various manifesta- 
tions in nature which primitive people noted and named, in all cases 
having sig ificance for them. They worshipped in detail, and 
mainly, thotgh by no means exclusively, in its external aspects, that 
which the man of our day worships as one which acts not merely in 
the universe outside, but in his own breast, —that Power men of 
the highest civilization and of every creed call ‘ Father,’ and say 
that they descended from it. The Indians say that they are de- 
scended from manifestations of that same Power, are the children 
of those manifestations. We say, ‘Our Father who art in heaven, 
give us this day our daily bread.’ They say in their fashion, and 
according to the most ancient and sacred utterances of their race, 
‘Our fathers, give us this day our food,’ using the plural where 
we use the singular. The Indian, therefore, stands precisely on the 
same line as the most enlightened man of the nineteenth century ; 
with this difference, that he is nearer the beginning of the line, and 
sees in detail the Power which we see in unity. 

“The work already done by the Bureau of Ethnology is 
small, if compared with what remains to be done before we can 
have a science of mythology on clearly demonstrated and symmet- 
rically arranged facts; but it is a very large and important work if 
compared with what preceded it, and it shows, as no other work 
has been able to show, the nature of the task before us. When we 
shall have completed our collection of myths in the leading, if not 
in all, the Ainerican linguistic stocks, and obtained all the possible 
variants of each myth, we can make our final contribution to the 
science of mythology, which can never be founded without the 
American contingent. 

“Tf much remains to be done in this country, there is still more 
to be done in Europe Asia, and elsewhere. Lang, in his article on 
‘Mythology,’ omits the mythologies of the Celts and Slavs because 
so difficult and so little known. Now, the Celts are remarkable for 
the great extent of their recorded mythology, which has extended 
largely into English and other national literatures of Europe, though 
the fact is not generally known. Chaucer and Spencer have drawn 
much from Celtic sources. King Lear, Queen Mab, and other 
Shakspearian characters, are Celtic ; and, if we consider the efforts 
made to destroy their language, the Celts of Ireland have a great 
number of living myths. The Slavs, though they have very few 
myths of ancient record, have within the territory they occupy more 
myths still existing in the minds of the people than all the rest of 
the nations of Europe taken together. 

“Of Hindu mythology, little is known outside the Sanscrit, which, 
though extensive beyond any known mythology on record, has not 
been utilized to an extent at all commensurate with its value. The 
rest of Asia is practically unknown. Chinese mythology is as a 
sealed book; and it must have immense treasures with its so-called 
‘ancestor-worship,’ the origin of which is undoubtedly misunder- 
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stood. I have said that we must obtain the complete mythologies 
of each linguistic stock of America, and we must work until we 
have shown what the characters of the myths of each stock really 
represent. This done, each stock is to be compared with that most 
nearly related to it, and then a general comparison of all. The final 
result will be a scientific American mythology. If the Aryan field 
is worked in a similarly careful manner, we shall have a complete 
Celtic, Teutonic, Greek, Slavonic, Persian, and other mythologies, 
and, finally, Aryan mythology as a whole. 

“There still remain Africa, Australia, and the Pacific Islands, 
where there are materials of the highest value for the completion of 
mythologic science and the history of the human mind, — materials 
which are perishing every day, and which will never be collected if 
missionaries and travellers are to collect them. You could no more 
make a collection of myths through the agency of missionaries and 
travellers than you could make a geological survey of the United 
States if you depended on the voluntary and intermittent efforts of 
missionaries and travellers, some having, but most not having, defi- 
nite ideas about geology or topography. 

“Though mythology is as nothing on Wall Street in comparison 
with geology, the time, I think, is coming when a good number of 
men will place it higher; because mythology is to the history of the 
human mind what geology is to the history of the earth, — docu- 
mentary evidence of the character of its different epochs. Even 
now there are few persons who would say that the earth on which 
he treads is better than man. You remember the words of the 
great poet, — 1| 


“ “The cloud-capp'd towers, the gorgeous palacey,/ 
The solemn temples, the great globe itself, 
Yea, all which it inherit, shall dissolve, 

And, like this insubstantial pageant, faded, 
Leave not a rack behind.’ 


“When that time comes, it will be found that the only real, the 
only permanent, results achieved on earth were those relating to 
the human mind.” 


SCIENTIFIC NEWS IN WASHINGTON. 


Phonographs, Graphophones, etc.; Curious Experiments with Jets of 
Water. — Replenishing Rivers with Shad.— More about the 
Water-Spouts. — United States Fish Commission Work on the 
Pacific Coast. 


Instruments for Recording and Reproducing Speech. 


PROF. ALEXANDER GRAHAM BELL read, at the last meeting of 
the Fortnightly Club, a paper upon recent inventions for recording 
and reproducing speech, exhibiting, to illustrate what he said, 
some of the latest and most curious devices that have been pro- 
duced. He explained the nomenclature of the subject as he 
thought it ought to be used, by saying that a phonograph is an in- 
strument for making a record of speech; phonogram, the record 
so made; and graphophone, an instrument for reproducing speech 
from a phonogram, In some cases the phonograph and grapho- 
phone are the same in most of their parts, but in many they are 
entirely different. 

Professor Bell exhibited the graphophone, of which a number 
are now in practical use, and which, in its essential parts, is similar 
to Edison’s phonograph. The record is made on a cylinder 
covered with wax or paraffine, and the speech is reproduced by 
conducting the sounds to a diaphragm connected to an open 
trumpet-shaped instrument, or, by wires to devices placed upon the 
ears, vibrations corresponding to those that were produced when 
the record was made. 

A modification of these instruments was shown, in which the rec- 
ord was made upon a pasteboard disk revolved upon a shaft in a 
horizontal plane. The upper surface of the disk is covered with 
wax, upon which a similar impression to that on the wax-covered 
cylinder is made by a stylus connected with a diaphragm which is 
caused to vibrate by the sound of the voice. The record is a 
spiral groove cut in the wax. The reproduction is obtained in a 
manner similar to that used in the cylindrical machine. The 
principal advantage which this form of the instrument is expected 
to present over the older, cylindrical form is in the greater facility 
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of multiplying copies. Electrotypes are much more readily made 
from the flat disks than from the cylinders. From these electrotypes- 
other disks covered with wax, and that with tinfoil to prevent stick- 
ing, obtain the spiral impression by pressure of the former upon 
the latter; and when one of these duplicates, the tinfoil having 
been removed, is put into the instrument, the reproduction of 
speech is as perfect as from the disk on which the original record 
was made. 

The most interesting and curious part of Professor Bell’s paper 
related to experiments based upon investigations and discoveries. 
made by Dr. Chichester Bell in regard to the effects of sounds upon 
jets of fluid. It is well known that if a jet of fluid, like water, is 
placed in sound-waves, it is not only sensitive to them, but it repro- 
duces them as the string of a musical instrument, tuned in unison 
with that of another, will vibrate, and reproduce the tones given 
out by the first. | It is not easy to hear the sound or speech repro- 
duced by the jet of water. The former mode was to connect the 
hearing-tube with a rubber diaphragm placed in the jet of water, 
which is discharged perpendicularly from above, at a given press- 
ure, from a very small orifice. When the rubber is held very close 
to the orifice, the sound reproduced is very faint; but, as it is. 
moved away, it increases in volume until the point of maximum 
loudness is reached ; then it diminishes again until near the point 
where the stream begins to break; and then it is broken up, and is 
entirely unintelligible. As the sounds to be reproduced by the jet 
have to be made in the same room, and very near to the jet of 
water, it is very difficult for any but a practised ear to detect the 
one from the other. 

In order to make this more satisfactory, Dr. Chichester Bell 
made the following experiment. Substituting two platinum wires 
for the rubber diaphragm with a small piece of some non-conduct- 
ing substance inserted between their ends, he placed this in the jet 
at the point where the largest volume of sound has been found to 
be reproduced. These wires being connected with an electric bat- 
tery, and a telephone placed in the circuit, it was possible to have 
the speaker and listener almost any distance apart. With this ap- 
paratus, speech was not only reproduced, but with increased 
volume: the jet of water not only spoke, but acted also as a micro- 
phone to magnify the sounds it made. 

Upon these experiments were based those which Professor Bell 
explained to the club. The jet of water, somewhat colored, was. 
discharged upon a glass plate placed in it at the point from which 
the greatest volume of sound was known to issue in reproducing 
speech. This caused the jet to spread out in a thin film over the 
plate. The under side of the glass was covered with an opaque 
substance in which there was a small slit through which a small 
amount of light could pass. Behind the slit a moving piece of 
photographic paper was placed, upon which the record was made. 
Then a person spoke over the plate, and the result was a very curi- 
ous line upon the photographic paper. When this line was trans- 
ferred to gelatine in the ordinary way, it was found that a series of 
elevations and depressions was produced, which could be felt with 
the fingers, and from which an electrotype could easily be made. 
This showed that the sound-waves, striking the film of water on the 
glass, caused constant changes in the. thickness of the latter, and 
thus caused a variation in the intensity of the light that passed 
through the slit. From such a record as this, it will probably be a 
simple problem to reproduce the speech. Professor Bell exhibited 
specimens of the original record upon the photographic paper, of 
the negative that is made for the transfer to the gelatine, and of the 
gelatine after the transfer had been made. The possibility of de- 
veloping from these experiments an instrument for the reproduc- 
tion of sounds that may be superior to any yet made is what makes 
them so interesting. 

Shad-Hatching. 

The shad-hatching by the United States Fish Commission this- 
year is confined to four stations, — one at Fort Washington, on the 
Potomac; one at Havre de Grace and another at Battery Island, 
on the Susquehanna; and one on board the ‘Fish hawk,’ on the 
Delaware. The season for taking eggs will continue until the last 
week in May or the first week in June ; and the number of eggs cap- 
tured this year up to May 19 was far greater than had been taken 
at the same stations at the corresponding date of 1887, when the 
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whole number for the entire season was more than 200,000,000. 
The three rivers are now yielding from 12,000,000 to 15,000,000 
eggs daily. The commission is also giving attention to the moving 
of eggs and the hatching and planting of young shad in the rivers 
that flow into the South Atlantic and the Gulf of Mexico : 30,000,- 
000 eggs will be disposed of in this way this season. 

Whatever opinion may be held of the other work of the United 
States Fish Commission (and the importance of all branches of its 
work is coming to be universally recognized), its success in increas- 
ing the supply of shad in the rivers to which it has given its atten- 
tion, and in introducing it where it did not before exist, has been de- 
monstrated beyond question. The value of shad taken in the United 
States in 1887 was $325.000 greater than in 1880, and this in spite 
of the fact that the market-prices of the fish are now much lower 
than formerly. Shad can be bought on the wharves in Washing- 
ton for from ten to twelve dollars per hundred, and at retail in the 
market for twenty-five cents each. Before 1884 the retail price of 
similar fish was seventy-five cents each. The increase first became 
noticeable in 1884. 


The Water-Spouts of April. 


Sczence republished, about six weeks ago, one of the charts of 
the Hydrographic Office, showing the location of a great number 
of water-spouts observed in the western Atlantic in March and 
early in April. Since that time many more detailed reports have 
been received ; and among them one of the most interesting is that 
made up from the log of the steamer ‘ Pavonia,’ and from the testi- 
mony of eye-witnesses who were on board of her. The following 
is the substance of that report. The spout formed south-west of 
the ship, and travelled in a north-east direction, making it neces- 
sary for the ‘ Pavonia’ to change her course in order to avoid it. 
Its movement was at the rate of thirty miles an hour; and from the 
time it was first seen, until it burst near the vessel, only ten min- 
utes elapsed. Its rotary motion was against that of the sun. The 
agitation of the sea at the base was tremendous, so that the ship 
was greatly affected by it when the water-spout passed near. The 
wind at the time was a light breeze from the south. As the water- 
spout passed, the ship experienced a perfect whirlwind for about 
a minute. The water-spout broke off the starboard bow, and this 
was accompanied by a great deluge of rain, vivid lightning, and 
heavy thunder; and chunks of ice fell upon the decks of the ‘ Pa- 
vonia,’ irregular in shape, as though broken from a block, many of 
them from four to six inches in diameter. As the water-spout 
broke, the wind shifted to the south-west, and increased to a mod- 
erate gale. The cloud hung very low, and the water-spout took 
the form of an hour-glass. A terrific roaring noise was heard as it 
passed the ship, and, as it went along, it threw the water toa height 
of sixty feet at least, and churned it up intoamass of foam. There 
was no evidence of ascending or descending currents. The water 
appeared to be lifted bodily into the air, and held there until the 
water-spout broke near the vessel. No observations of barometer 
or thermometer were made. 


United States Fish Commission Work on the Pacific Coast. 


The United States Fish Commission steamer ‘ Albatross,’ Capt. 
Z.L. Tanner, arrived at San Francisco last week, and, as soon as she 
is fitted out, will start on her summer cruise. She has been ordered 
to cruise from Kodiac to and along the Aleutian Islands, for the 
purpose of studying the fishing-grounds of the Alaskan coast. The 
most important fish found there is the cod. Captain Tanner is in- 
structed to make a careful and systematic study of the whole coast, 
not only hydrographically, but for the purpose of determining the 
kinds of fish to be found there, the limits of their distribution, and 
their abundance. He is also to make a thorough study of the fauna 
of the sea and its distribution over the sea-bottom. Important results 
are anticipated from this summer’s cruise of the ‘ Albatross.’ 


ELECTRICAL SCIENCE. 
Edison’s Improved Phonograph. 


THE first phonograph made by Edison, in 1878, differed from 
many inventions — for example, the telephone and telegraph — in 
that it was not the result of a process of evolution, and it was not 
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almost simultaneously discovered by different investigators. As it 
was first exhibited, it consisted of a diaphragm to which was 
fastened a needle whose point pressed against a strip of tinfoil: the 
tinfoil was rolled around a cylinder, which was rotated by hand, 
and which had, besides its motion of rotation, a forward motion on 
a screw, so that the needle traced a spiral on the surface of the foil. 
When the diaphragm was spoken to, the cylinder being at the same 
time turned, the needle made a record on the foil ; the number and 
depth of its indentations depending, of course, on the vibration of 
the diaphragm, and therefore on the sound it received. When the 
needle was made to traverse the record again, it transmitted vibra- 
tions to the diaphragm similar to those it had received, reprodu- 
cing the original sound. There were several disadvantages in this 
first instrument : the reproduction was by no means perfect, and 
the mechanical arrangement was not convenient. Mr. Edison has, 
however, continued his investigations on the subject, and has lately 
produced an instrument that leaves little to be desired as far as 
faithfulness of reproduction goes. There is no radical change in 
principle. In place of the tinfoil, wax cylinders are used, and they 
are uniformly rotated by an electric motor. The instrument is so 
arranged that words can be repeated that are not understood. The 
wax cylinders are of different sizes. One of two inches in diame- 
ter, four and a half inches in length, and one-eighth of an inch 
thick, will contain from one thousand to twelve hundred words, 
and can be used over ten or twelve times, a turning-tool in front of 
the diaphragm shaving off the old record. The accuracy with 
which sounds, vocal and instrumental, are reproduced is remark- 
able. On May 12 an exhibition of the phonograph was given at 
the New York Electric Club, and Mr. Gilliland described the history 
of the invention. Various applications were shown, and a number 
of different sounds reproduced. There is no doubt that the phono- 
graph can accurately record all varieties of sound, from the human 
voice in ordinary conversation to a brilliant piano concert. The 
records are portable and easily reproduced, and the field of applica- 
tion of the instrument must be wide. 


DYNAMO AND STEAM TURBINE.—A combined dynamo and 
steam turbine that has been in use in England for some time, has 
recently been introduced into the United States for ship-lighting 
purposes by the United States naval authorities at Newport, R.1. 
The armature of the dynamo is connected directly to the shaft of 
the turbine, which revolves at the extremely rapid rate of ten 
thousand revolutions per minute. The turbine works on the gen- 
eral principle of Helmholtz’s double siren, except that instead of 
two disks there are perhaps fifty, arranged on horizontal axes; the 
steam entering at the middle, and exhausting at the ends. While 
this is in all probability not economical, it is extremely compact, — 
a very important consideration on board ship, where space is valu- 
able and belting is objectionable. The electro-motive force of the 
dynamo is kept constant by an electric governor which regulates 
the throttle valve of the turbine. The extremely high speed neces- 
sitates the best possible lubrication: the bearings are long, with 
ample oil-channels. 


PRIESTMAN’S PETROLEUM-ENGINE. — The London Electrical 
Revidew contains reports of tests of this engine made by Sir Wil- 
liam Thomson, Sir Samuel Canning, and others. The reports are 
most flattering. Tests were made of engines giving six-horse 
power at the driving-pulley, with the result that the consumption of 
oil was about 1.7 pints per horse-power per hour, while they need 
very little attention. To quote a part of Sir Samuel Canning’s re- 
port: “‘ We consider that there is a great field of usefulness for 
this motor, and especially in America, where gas averages some- 
thing like 7s. 6d. per thousand cubic feet, and where, owing to the 
vast expanse of the country, it is very difficult to get motive power 
in more or less inaccessible localities; . . . for isolated electric 
light installations, and even larger operations of the kind, and for 
every use to which a gas-engine can be put, with the special advan- 
tage of being capable of employment where gas cannot be utilized.” 
The engine is run by the petroleum vapor, which is exploded in the 
cylinder, as is the gas in the cylinder of a gas-engine. There must, 
of course, be a water-jacket to the cylinder, to prevent excessive and 
dangerous heating. Let us consider what the cost of isolated 
lighting would be, using this engine, as compared with gas. An 
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ordinary gas-burner uses over six feet of gas per hour: one 
mechanical horse-power at our oil-engine can supply twelve cor- 
responding incandescent electric lights; or 1.7 pints of oil must be 
compared with 72 feet of gas; roughly, 24 pints of oil will equal 
1,000 feet of gas. The quality of oil used cannot cost as much as 
ten cents per gallon: at that price the oil for our engine will com- 
pare with gas at thirty cents per thousand. To this we must add 
about fifteen cents for breakage of lamps, making forty-five cents 
per thousand. The amount to be added for interest and deteriora- 
tion depends entirely upon the amount of light used: for an ordi- 
nary household, using four or five thousand feet of gas a month, this 
item might amount to a dollar a thousand at a very liberai esti- 
mate, making the total cost one dollar and forty-five cents a thou- 
sand at the outside, and giving all the advantages that incandescent 
lighting offers, — greater health, convenience, comfort, and beauty, 
with the use of small motors for various domestic purposes. 


ACCUMULATOR TESTS. — The London Electréc¢an contains the 
following : “ Prof. von Waldenhofen has recently carried out at the 
Electro-Technical Institute a comprehensive series of experiments 
with the storage-cells of the Fahrbarky and Schenck, Reckenzaun 
and Julien type. The chief object of the experiments was to ascer- 
tain the efficiency of each type, especially for tramway purposes, 
and to eliminate errors in estimating the degree to which the cells 
had been charged or discharged. The experimenter based his in- 
vestigation on three measurements; viz., the electro-motive force 
on open circuit, the density of the electrolyte, and the potential 
difference when at work. The efficiency of the Reckenzaun ac- 
cumulator was found to be 89.3 per cent for quantity, and 80.5 per 
cent for energy. For the Julien accumulator, the figures were re- 
spectively 89.7 per cent and 83.4 per cent; whilst the Schenck- 
Fahrbarky accumulator gave g1 per cent efficiency for quantity, 
and 78.5 percent for energy.” These figures are interesting ; but as 
the efficiency of any accumulator varies greatly with the rate of 
discharge, decreasing as the discharge rate increases, it would be 
well to give with the efficiencies the rate of discharge at which they 
were obtained. As the experiments were for tramway-work, how- 
ever, we may assume that rather heavy currents were used: this 
being the case, the tests are most encouraging. 


THE BENTLY-KNIGHT ELECTRIC TRAMWAY IN ALLEGHENY 
City. — This line is about four miles in length, and employs 
both overhead conductors and conduits. In both cases there is a 
complete metallic circuit, neither the rails nor earth being used as 
areturn. The road is difficult, with one grade of 9% feet in 100 
feet for a distance of 400 feet, and numerous others; the average 
rise in a distance of 4,900 feet being 295 feet, —over six per cent. 
Two fifteen-horse power motors are used under each car, con- 
nected with the axles by spur-gearings. There are at present four 
cars running, with two more to be added shortly. 


HEALTH MATTERS. 
State Medicine. 


AT the meeting of the American Medical Association held in 
Cincinnati during the present month, Dr. H. P. Walcott, chairman 
of the State Board of Health of Massachusetts, delivered the annual 
address on State medicine. For the following abstract of the ad- 
dress we are indebted to the Vew York Medical Record : — 

Dr. Walcott first related briefly the history of the State Board of 
Health of Massachusetts, which was established by legislative ac- 
tion in 1869. Its duties were at first advisory rather than executive ; 
but, in proportion as public intelligence in sanitary matters was 
quickened, the functions of the board were enlarged, until now it 
is charged to some extent with the power of enforcing the rights of 
the people to pure air, soil, water, and food, and preventing and 
punishing any violation of them. Itis also intrusted with the busi- 
ness of gathering information concerning any matter pertaining to 
public health, and diffusing such information among the people. 
Among the chief of its duties in this connection is the investigation 
of the causes and the prevention of infectious diseases. A compari- 
son of the mortality statistics will show in a measure the effect 
which all this work has had upon the health of the people. The 
number of deaths from all causes, in proportion to the population, 
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has changed but little during a period of thirty-six years, ending 
with 1886; but the percentage of deaths from zymotic diseases has 
almost steadily decreased, during the period that the State Board 
has been in existence, from 25.6 to 19.0; there has also beena gen- 
eral tendency, though less marked, in the direction of a decrease of 
deaths from constitutional diseases. The classification of prevent- 
ible diseases isas yet not well defined; and year by year, as the 
experience of sanitarians becomes widened, a larger and larger 
number of affections are found to be the result of influences that 
can be removed. This fact is illustrated in the case of consump- 
tion, the prevalence of which was shown twenty-five years ago by 
a former president of this association, Dr. H. G. Bowditch, to be 
largely influenced by conditions of soil, moisture, and land-drain- 
age. The most marked reduction has occurred in the case of 
small-pox, which isa disease that is absolutely preventible by means 
of vaccination and re-vaccination. In demonstration of the sav- 
ing of life in consequence of better sanitary conditions, the speaker 
offered a comparison between the results of ovariotomy and those 
following the labors of an intelligent and efficient board of health. 
The largest number of deaths in Massachusetts in any one year 
from ovarian dropsy was 51. In the single city of Somerville the 
death-rate has been reduced, since the: organization of a municipal 
board of health, from 22.86 to 16.68 per thousand. Thus the adop- 
tion of sanitary measures has saved more lives in one year, ina 
community of thirty thousand people, than could have been restored 
to health in the same period in a State of nearly two millions of in- 
habitants, by an operation which is justly regarded as one of the 
greatest triumphs of American surgery. In has been said by Dr. 
Russell of Glasgow that nothing is more conspicuous than the 
helplessness of the individual, under the conditions of civilized life, 
to secure the physical basis of health. How can any single individ- 
ual in a crowded city detect and remove all possible causes of dis- 
ease in the water, food, sewerage, and air contamination? There 
is no help but in co-operation on the most extended scale possible, 
— individual, municipal, State, and national. The individual must 
be compelled to give up the liberty to injure his neighbor; the city 
must be restrained from converting into a sewer the river which 
supplies water to the villages that cluster about its banks lower 
down in its course; no State should permit its own causes of dis- 
ease, whether they are persons or things, to be transported into an- 
other State; lastly, the general government should take cognizance 
of those causes of disease which can be controlled by no other 
power. A sufficient safeguard will never be established by volun- 
tary associations on the part of persons, towns, States, or even na- 
tions. How, then, shall we organize for the protection of the pub- 
lic health? For the individual, the speaker maintained: ‘* Let the 
State give him some assurance that the legally used title of physi- 
cian designates a person sufficiently qualified to give advice for the 
prevention and cure of disease; establish, by direct provision of 
State law, local health authorities for each village, town, city, or 
county; and, to control all these local organizations, let there be a 
State board, clothed with ample powers.” All arguments that have 
been used for the existence of State health authorities, Dr. Walcott 
believed, are also available for the creation and support of some 
central health authority. The question of form of this organization 
is one that may be left to the law-making powers. A board in 
which every State was represented might be cumbersome, but it 
could easily delegate its powers to a small and compact executive 
committee during the intervals between the necessarily infrequent 
meetings of the full board. The only alternative to this seemed to 
the speaker to bea single officer at the head of a bureau in connec- 
tion with some one of the departments at Washington. This cen- 
tral authority, however constituted, should have ample means for 
investigating into the State boards of health. There is still in legal 
existence a national board of health; but, through the neglect of 
Congress, it is in a state of hopeless lethargy. This board entered 
upon its work with every promise of success, and it demonstrated 
that local, State, and national health authorities could profitably and 
harmoniously unite in suppressing an epidemic of yellow-fever, and 
preventing its spread from State to State; yet this did not save it 
from practical extinction. The failure of the board to survive the 
unjustifiable attack made upon it was due in great measure, the 
speaker thought, to its organic form, embracing, as it did, members 
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of the army, navy, and marine-hospital service, and having a totally 
insufficient State representation. 

In conclusion, Dr. Walcott urged the proper organization of some 
central health authority, whether in the form of a bureau of health 
or a board of health; provided, only, that some part of the great 
resources of the nation might be turned to the protection of that 
greatest of all property, human life. The address was referred, 
with the thanks of the association, to the Committee on Publication, 
from the section on State medicine. 


Too Many Medical Students. 


The president of the American Medical Association, Dr. A. Y. P. 
Garnett of Washington, took for the subject of his presidential 
address ‘ The Mission of the American Medical Association.’ Its 
paternal relation to the entire profession of the United States imposes 
upon it duties and responsibilities of the gravest character. He said: 
“ Taking a retrospective view through nearly half a century of ex- 
istence, we have no reason to be discouraged. But, while we feel 
gratified by contemplation of the fruits of our labor in the past, it 
is obviously important that we should not be flattered into a belief 
that we have accomplished our mission, and permit ourselves to 
lapse into supine indifference with regard to a pre-eminently im- 
portant object which remains to be worked out through the instru- 
mentality of this association. I refer, gentlemen, to radical and 
thorough reform in the present system of medical education in the 
United States.’” Hesubmitted the following propositions : — 

“Proposition First. That a standing committee, to be called 
the Committee on Legislation, shall be appointed for each State and 
Territory, and the District of Columbia, to consist of five members of 
the medical profession in good standing, three of whom shall have 
no official connection with any medical school or college, whose 
duty it shall be to carry out, as far as possible, the following in- 
structions: 

“a, Each one of said committee, or a majority thereof, shall 
attend the sessions of their respective Legislature from time to 
time, as their duties may require, for the purpose of using all hon- 
orable means looking to the reduction of medical schools in the 
United States, and the consequent diminution of the annual num- 
ber of graduates; that, as a practical measure to this end, they urge 
the passage of a law requiring that in the future granting of char- 
ters for creating medical schools there shall be a clause in every 
such charter requiring that all schools or colleges thus created shall 
demand a full term of four years’ study before granting a diploma 
thereof, and that no student shall be admitted to matriculate who 
has not passed satisfactory examination, oral and written, in the 
ordinary branches of academic study; and, further, that any col- 
lege failing to show a greater number than fifty matriculates annu- 
ally for three consecutive years shall forfeit its charter and be abol- 
ished. 

“6. That they use all diligent efforts to secure an ordinance 
creating in each State and Territory where no such board at pres- 
ent exists, and in the District of Columbia, a board of medical 
examiners, which shall have no connection with any medical school, 
and which shall be required to examine all applicants for license to 
practise medicine in the States, Territories, and the District; and 
that any person who may be detected practising any branch of the 
healing art without a license granted by the said board shall be 
subject to such penalties as the law may provide. 

“That this committee may be authorized by statute to select and 
nominate to the governors of the States, Territories, and the Dis- 
trict of Columbia, seven competent learned members of the medical 
profession, to constitute such a board of examiners, who shall have 
exclusive power to issue licenses to practise the art and science of 
medicine and surgery. 

“c, That the chairman of the said committee of five be required 
to submit at each annual meeting of the association a report embra- 
cing a full statement of what has been accomplished by each. 

“Proposetzon Second. That the faculties of the several medical 
schools within the limits of the United States be once more urgently 
requested to call a convention at some central point for the pur- 
pose of consultation and adopting some general and uniform sys- 
tem of medical education, more comprehensive and rigid in its 
requirements, and more in accord with the spirit of the age and 
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advanced progress of medical science, suggesting four years’ term 
of study, the requirements of a preliminary education including 
some knowledge of the classics; that any college or school which 
shall refuse to enter into such arrangement as may be decided upon 
by the said convention shall be excluded from all connection with 
the American Medical Association, and its alumni shall not be rec- 
ognized as members of the regular profession.” 


OLEOMARGARINE IN MASSACHUSETTS. — The Legislature of 
Massachusetts has passed a law prohibiting the sale of oleomarga- 
rine in that State. The State Board of Health advised the Legisla- 
ture against the passage of the bill, holding that oleomargarine was 
not injurious to health. 


THE TYPHOID BACILLUS. — Another epidemic of typhoid-fever 
has been traced to infected drinking-water, the typhoid bacillus hav- 
ing been discovered in the water. The outbreak occurred in a board- 
ing-school at Quimper, France, one-sixth of all the inmates being 
attacked, and one in eleven dying. 


THE NUMBER OF MEDICAL STUDENTS.— The Brztzsh Mede- 
cal Journal gives the following as the number of medical students in 
the following universities in the winter session just elapsed: in 
Vienna, 2,287; Munich, 1,369; Berlin, 1,316; Wurzburg, 956; 
Leipzig, 794; Prague, 566; Graz, 501; Griefswald, 471; Breslau, 
382; Freiburg, 350. 


MENTAL SCIENCE. 
Reflex Speech. 


ACTS performed at first with great effort, by constant repetition 
become so thoroughly ingrained in the nervous system that they 
are performed without the slightest effort, or even may be performed 
in spite of a more or less strong effort to resist them. When this 
occurs, an originally voluntary act is said to have lapsed into the 
automatic or reflex stage; the act has become mechanical; and 
pressing the proper key will produce the appropriate re-action. In 
a recent issue of the Jourmal of Mental Sczence, Dr. G. M. Robert- 
son calls attention to the fact that there exists a large number of 
colloquial phrases that have become automatic. Speech, though at 
first learned with great difficulty, becomes the most natural chan- 
nel for expressive movements. We are daily asked, “ How are 
you?” and as frequently reply, “ Very well, thank you.” And the 
best proof of how very automatic and unreflective this answer is, 
is given by the innumerable cases in which this is said even when 
we are not well. This is present in a perfectly healthy mind, 
but it remains obscured. When we are excited or confused, or, 
better still, absent-minded, the phenomenon becomes more promi- 
nent. Ask anabsent-minded friend, ‘‘ How are the family to-day ?” 
or “ How is your brother Tom?” and he tells you, ‘‘ They are well, 
thanks;” and immediately adds, “ What Zave I been saying ? Why, 
my father is laid up with gout,” or ‘Tom has broken his arm.” 

All reflexes are controlled in health, but appear in exaggerated 
forms in disease. This speech-reflex becomes very marked in de- 
mentia, where there is a gradual breakdown of the mental structure, 
and, as is the universal law, the highest, least stable products are 
the first to decay. The power of intelligent speech is lost or enor- 
mously reduced, but the more deeply acquired habit of automatic 
responses is retained. One such demented patient showed prac- 
tically no intelligence : he never even asked for food or drink. He 
underwent a severe surgical operation without saying a word, but his 
reflex speech was preserved. Here are samples of it: ‘‘ How are 
you?” —“Oh, just about the ordinar’, thank ye.’’—‘ How are 
you feeling to-day ?”’ — “ Oh, pretty weel, thank ye.” —“ How’s all 
with you ?’’—‘‘I'm doin’ pretty weel.”’ — ‘“‘ You're not so well to- 
day ?’’—“ I don’t think Iam.” — “ How’s the wife this morning ?”’ 
—‘“QOh, she’s very weel, I’m thinkin’.” —“ Will you take your 
hands away?” — ‘Yes, I'll do that.” Intelligent though these 
answers seem, they were not so; for he was all the while suffering 
from a serious illness, he knew nothing about his wife, and, though 
he promised to keep his hands away, he did not do so. 

Another patient named Ross, though chattering all day, had really 
no intelligent speech. Within a minute he would say such incoher- 
ent nonsense as, “ If you would just come be! Oh, dear, dear! Oh! 
that is the whole clash. That’s what! Oh, dear, dear me!”’ and so 
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on. The only phrase with meaning here was “ dear me!” —a re- 
flex phrase. But in such simple talk as the following, Ross could 
take a part: “ Well, Ross?’ —“ Weel, sir.” —“‘ How are you?” 
— “Very well, sir.” —‘‘It’s a fine day, Ross.” —‘It is that.” — 
“Ross 2’ — “J hear, sir.’’ — ‘‘ You're not well to-day ?’”’ —*Oh! I 
don’t know.” —‘‘Good-by, Ross !’’ — ‘Good-by, sir!’’ The at- 
tendant could not get a sensible word out of him, and was much 
surprised to hear how well the patient could talk to Dr. Robertson, 
neglecting to notice that the latter was careful to ask for reflex 
phrases. 

In some cases the answers will not be appropriate to the query. 
“It’s a rainy day,” will be answered by, “No, I'll no do it;” 
“What day is this?’ by “ Oh! but that is not right ;’’ and so on. 
From his study, Dr. Robertson concludes (1) that actions seemingly 
intelligent may be mainly automatic, or reflex; (2) that in speech 
we have present all the causes leading to a reflex action; (3) 
that in health such speech-reflexes are exhibited, but under special 
circumstances they come into prominence; (4) that in some forms 
of mental disease this reflex is exaggerated ; and (5) that the path of 
reflex speech is well organized, and strongly resists destruction. 


RE-ACTION TIME FOR TEMPERATURE AND TACTILE SENSA- 
TIONS. — M. v. Vintschgau and E. Steinach (Pftiiger’s Archiv, 
xlili. 2324) have made a very extended series of experiments upon 
the time necessary to perceive the contact of an object on the skin, 
as well as the time necessary to feel a cold and a warm object. 
They have improved the method of making such tests, and the 
times they report agree well with those of former workers. They 
summarize the results of their work thus: finely sensitive portions 
of the skin, such as the cheek, have a greater re-action time than 
portions of less sensitiveness ; differences of 2° to 4° C. in the tem- 
perature of the stimulating object do not influence the time of re- 
action ; repeated cold applications diminish sensibility for cold, and 
lengthen the re-action times for cold; increase of bodily temperature 
does not increase the sensibility for warmth, nor decrease the re- 
action time; the time necessary to perceive warmth as well as cold 
on the hand is longer than on the face; an impression of warmth 
or cold is more quickly perceived if applied to the right side of 
the face than to the left ; it takes longer to perceive a sensation of 
temperature than one of simple pressure, and longer to perceive 
warmth than cold; indisposition lengthens the re-action time for 
pressure. 


AN INSTRUCTIVE CASE OF WORD-DEAENESS. — Dr. Bianchi 
has recently described (Revie Phzlosophigue, March, 1888) a case 
of this peculiar trouble that beautifully illustrates the relative inde- 
pendence of the several sensory factors of language. Our language 
consists primarily of a receptive power of hearing and understand- 
ing words, and an expressive power of articulation. To this is 
added, at a later period, the receptive power of seeing and under- 
standing printed characters, and the expressive power of writing. 
Disease may deprive one of the use of any one of these four fac- 
tors, leaving the others almost intact; while the probability of the 
loss of the one bringing with it the loss of the other depends on 
how independently each has been cultivated, and on individual dif- 
ferences. A person who writes little, and has to translate spoken 
into written language, will probably lose the power of writing with 
the power of speaking; but one who is accustomed to have his 
thoughts flow off the tip of his pen may retain this power when he 
becomes aphasic. Dr. Bianchi’s case is that of an intelligent young 
merchant who was stricken with paralysis, and, after recovering 
irom his attack, was found unable to understand words. His in- 
telligence seemed unimpaired. He appreciated that he was spoken 
to, and appealed to a bystander to answer for him. He could ap- 
preciate and make himself understood by gestures. He could hear 
a watch ticking at quite a distance, and was in no way deaf. He 
never spoke. If his name, ‘ Arthur,’ was shouted to him with the 
gesture that he was to repeat it, he did so in parrot-fashion, but 
evidently without appreciating that it was his name. By thus 
teaching him syllable by syllable, he learned to say, “ Buona sera!” 
(“ Good-evening !””) and said it on all occasions, whether appropriate 
or not. He was similarly taught such words as ‘bread,’ ‘ water,’ 
and soon. He could write, but apparently only under dictation. 
If you placed a pen in his hand, he would write words without 
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meaning; but if asked the question, “From what country are 
you?” he would write, “From what country.” At first he was 
totally unable to understand what was written, but he was gradually 
taught to do so, though he could not read the words he had been 
taught to speak. 


THE ‘ VISUAL AREA.’ —One of the main points of discussion 
between Ferrier and his opponents is with reference to the location 
of the sight-centres in the cortex of the brain. Ferrier places it in 
the angular gyrus, while others maintain that it is localized exclu- 
sively in the occipital lobe. Dr. Schafer has repeated these experi- 
ments on dogs and monkeys (Brazz, 1888), and found the centre 
to be entirely in the occipital lobe. Moreover, the centre of each 
hemisphere is connected with half of the retina of each eye. He 
explains Ferrier’s results by an injury to the fibres running beneath 
the angular gyrus to the occipital lobes. These results bring patho- 
logical and experimental evidence into agreement. Dr. Schafer 
did not find, as Ferrier claims, that injury to the temporal lobes 
caused deafness, but was able to support by a single case Ferrier’s 
localization of the sensations of touch in the gyrus fornzcatus. 


BOOK-REVIEWS. 


An Elementary Geography of the British Isles. 
GEIKIE. 
cents. 


By ARCHIBALD 
London and New York, Macmillan. 24°. 30 


THE present little volume is the first of a series of geographies 
which the author is about to publish, in accordance with the prin- 
ciples laid down in his admirable book ‘The Teaching of Geog- 
raphy.’ The text-book contains carefully selected facts which will 
not overburden the memory of the child. Each place, each town, 
and each hill is mentioned in connection with some historical fact 
or physica! phenomenon. This will prove a help as well for the 
teacher as for the child. The author emphasizes rightly that a 
text-book can be no more than a guide to the teacher and to the 
learner, and he assumes that the former will use the facts and hints 
presented in this book according to the principles set forth in his 
discourse on the ‘ Teaching of Geography.’ Thus the present vol- 
ume is an exemplification of the former; and we imagine a teacher 
who will use both together will find the study of geography one in 
which the pupils take the greatest interest, and from which they 
derive great benefit regarding their powers of observation, and love 
of nature. We may mention here incidentally the interesting 
scheme of the Scottish Geographical Society, undertaken in part at 
the instance of Geikie. Schools are invited to examinations in 
geography, and the examination-papers are drawn up so admirably 
that they will have a great influence in remodelling the methods 
used in Scottish schools. We recommend a perusal of the results 
and methods of the examination, which are published in the May 
number of the Scott7sh Geographical Magazine, to teachers of geog- 
raphy. We take exception only to one point in Geikie’s method. 
It is the introduction of far-reaching anthropogeographic theories 
in elementary teaching. It seems to us that these theories have not 
sufficient meaning and foundation, without a knowledge of certain 
psychological and historical facts, to be of much use to a child. 


Society tn Rome under the Caesars. 
INGE. New York, Scribner. 16°. 


By WILLIAM RALPH 
$1.25. 


THE present volume is a concise and useful review of the man- 
ners and customs of the Romansat the time of their greatest power, 
and will be read with great interest by all who have no leisure to 
study the works of Friedlander and others, from which Inge’s book 
is acompilation. The author has arranged his material well, and 
presents it in avery readable form. Religion, philosophy, and mo- 
rality occupy the first place. Then follows a short chapter on the 
social influence of imperialism in the first century. Literature and 
art, as well as the social organization and the daily life of the vari- 
ous classes, are fully described. The book does not claim to give 
any new results. The essay obtained the Hare Prize at Cambridge 
in 1886. It may be recommended to all who take an interest in the 
history of civilization, treating, as it does, in an adequate form, one 
of the most remarkable chapters of the history of mankind. 
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Stzeler’s Hand-Atlas. £2; 


IT is now six years since the last edition of this great work has 
been issued. Since that time the commercial development of cer- 
tain regions, and the additions to our knowledge of others, have 
been so great, that the atlas did not meet the demands of the day : 
therefore the new edition, the first instalment of which has just 
been issued, is highly welcome. It is hardly necessary for us to 
dwell upon the fact that the technical execution of the maps is 
artistic and accurate. In the last edition of the atlas a few of the 
older plates, which were somewhat worn, and not as perfect as the 
newer ones, were retained; but these are now altogether elimi- 
nated. We consider it a great improvement of the maps, that the 
shading all along the coast which is intended to show the water 
has been discarded, and that a delicate blue tint has been intro- 
duced instead. The first instalment contains two new maps, — 
one sheet of the new four-sheet map of Italy, and one of the four- 
sheet map of Austria. The relief of Italy is presented here for the 
first time in an atlas in a clear form, and, what is more, represent- 
ing the real configuration of the land instead of the old conventional 
forms. It is founded upon the surveys of the Italian Department 
of War, which are rapidly being pushed forward. In order not to 
disturb the impressiveness of the physical features, the railroads 
are shown as formerly projected roads were generally shown. 

The first sheet of the map of South America may serve as an 
example of the care with which corrections have been made on the 
old plates. The sheet embraces north-eastern Brazil and French 
and Dutch Guiana. The interior of the Province of Pernambuco 
is entirely new, the northern tributaries of the San Francisco being 
for the first time shown in their real form. While the old maps 
showed a series of hills running from north to south, we observe 
now a well-defined ridge forming the watershed between the prov- 
inces of Pernambuco and Ceara. In other places, rivers which 
were shown in solid lines on the old maps, are shown in broken 
lines on the new ones, indicating that our knowledge is not so com- 
plete as was formerly assumed. We observe this particularly in 
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the province of Grao Para; and farther up the Amazon we see, to , 


our surprise, the course of the Rio Trombetas entirely changed, 
although it was thought that its course was well known. The ad- 
ministrative boundaries of the provinces of Brazil have also under- 
gone important changes. 

The atlas, when complete, will contain ninety-five sheets ; the 
map of the moon, and a few general maps of the old edition, being 
left out in order to gain room for new detail maps. The following 
maps have been added to the atlas : two sheets showing the east- 
ern portion of Austria, a four-sheet map of Italy, a general map of 
the Balkan Peninsula and four special maps of the same, a map of 
Africa in six sheets, and western Canada. Besides this, the maps 
of Germany, Austria, Denmark, and Asia Minor have been replaced 
by new engravings. 


A Synopsis of Elementary Results in. Pure Mathematics. 
S. CARR. London, Francis Hodgson. 8°. 


THIS volume of more than nine hundred royal octavo pages is a 
handbook which must be extremely useful to every one engaged in 
either teaching or applying mathematics. As its title implies, it is 
principally a collection of results, more especially of theorems and 
formule. For example, the section devoted to the integral calcu- 
lus, which comprises more than one hundred pages, confains a 
complete synopsis of all the ordinary integrals, both definite and 
indefinite, with brief indications of the method of deriving them. 
The statements are models of condensation, being at once clear and 
concise. Especial attention seems to have been devoted to the 
typographical arrangement, which is extremely clear; the words, 
numbers, and formule which are first to catch the eye, and are 
principally to be used, heing printed in large, bold type, while the 
indications to be subsequently examined are in finer type. 

Notwithstanding the general excellence of the book, it seems 
susceptible of many improvements, both in its plan and in its de- 
tails. It cannot displace the text-book, nor is it intended that it 
should : hence it would have been well to omit all matter for which 
the student would naturally go to his text-book, as well as that for 
which no book is needed. This is especially the case with the 
chapter on elementary geometry, and with large portions of the 
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chapters on trigonometry, which might have been omitted or greatly 
condensed without diminishing the usefulness of the work. Not- 
withstanding that the brief demonstrations are concise in the ex- 
treme, many more are given than have any appropriateness in the 
book. In most cases it is only the result, and not the proof, which 
the person using the book will want, and when he does want the 
latter he will generally know where to find it. More space might. 
then, have been devoted to advanced subjects, which are not suf- 
ficiently developed. 

In detail the defects are very numerous, considering the amount 
of labor and care which seems to have been devoted to the work. 
The astronomical and physical constants at the beginning of the 
book are so far from embodying the latest results as to be worse 
than useless to any one wanting precise values of constants. In 
the factor-tables it seems almost ridiculous to see a mathematician 
give zero as the smallest factor of a prime number. It should have 
been unity, if given at all; but Burckhardt’s plan of indicating prime 
numbers by a dash is much more convenient. Among the subjects 
insufficiently treated are regular solids (no mention is made of sym- 
polar relations), trigonometric series, and determinants. What is. 
given of the calculus of variations might as well have been omitted 
entirely. ; 

The term ‘eliminant’ being almost entirely replaced by ‘ result- 
ant ’ in mathematical language, the former should not have been 
used to the exclusion of the latter. In Section 1628 an invariant is 
described as multiplied by the modulus of transformation, when in 
fact the co-efficient may be any power of that modulus. In Sec- 
tion 1637, Cor. 2, it is stated, that, if any quadric is resolvable into 
two factors, the discriminant vanishes. But this is not true of the 
binary quadric, which is the most common one. 

We should naturally suppose that great care had been taken in 
the printing: it is therefore surprising to see in equation (4) of 
Gauss’s trigonometric formule, p. 190, ‘cos $c,’ printed in bold 
type, instead of ‘sin 4c.’ 

These defects are not to be considered as materially detracting 
from the value of a most excellent piece of work, which should be 
welcomed by all teachers of mathematics. Se NE 


NOTES AND NEWS. 


ONE method of disposing of the surplus water of the Missis- 
sippi River that has been proposed has been to construct an outlet for 
the flood-water through Lake Boyne. Capt. S. S. Leach, Corps of 
Engineers, formerly secretary of the Mississippi Commission, ex- 
plained to the Senate Committee on the Improvement of the Missis- 
sippi River, last Saturday, why this plan is not feasible; in fact, he 
characterized it as preposterous. Hesaidthatsuch an outlet would 
increase the velocity of the river at New Orleans by at least twenty- 
five per cent. Already it requires the best engineering skill to pre- 
vent the banks at that point from being washed into the river. If 
the velocity of the flow should be increased twenty-five per cent, he 
said, no expenditure of money would make them retain their place. 
Captain Leach also explained the plan upon which the Mississippi 
River Commission is now working. He estimated that a system 
of levees from the mouth of the river to the head of navigation, 
protecting all points that need additional protection, will cost three 
million dollars, and that thirty millions would be needed to establish 
a ten-foot channel through the same length of the river. 


— The Hydrographic Office has received a number of reports of 
peculiar colorings of the sea, of which the following are the most 
interesting. The captain of the British steamer ‘ Kathleen’ reports, 
that April 23, latitude 36° 25’ north, longitude 48° 10’ west, he 
passed through about five miles of discolored water. It had the 
appearance of sulphur floating on the surfaée. The captain of the 
American bark ‘John J. Marsh’ says, that April 27, in latitude 35° 
34/ north, longitude 74° 50’ west, his ship passed through a patch 
of water as white as milk, the edge of which was distinctly marked.,. 
and which was not phosphorescent. The extent of it was about 
three miles in longitude and five miles in latitude. He found no 
bottom by sounding at thirty-five fathoms. The sky was clear, 
and the stars shone brightly, at the time. The officers of the 
British steamer ‘Lero’ report, that April 25, in latitude 35° 04, 
north, longitude 58° 16’ west, their ship passed through a wide 
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field of discolored water, in patches, each patch being about one 
hundred yards long and two hundred yards wide. The water had 
an appearance similar to that over a shoal. That night the sea 
was remarkably phosphorescent, and the ship was evidently passing 
through the same kind of water. 


— Capt. H. Parsell of the R. M.S. ‘Britannic,’ reports, that on 
April 12, at about 8 h. 17 m. 43 s., A.M., he observed a comet bear- 
ing east (true). The altitude of the nucleus was 15° 20! 20”; eye, 
33 feet; latitude 4° 24’ north; longitude, 68° 14’ west. He con- 
tinued to observe it every night until he arrived at Queenstown. 
What was also probably the same comet is reported by Capt. E. 
W. Owens of the British steamship ‘Iowa’ as having been ob- 
served April 9 at 3 o'clock A.M. He was in latitude 40° 30’ north, 
longitude 36° west. The comet was seen bearing east, with its 
tail in a southerly direction. Its altitude was 15°. Local time was 
used. 


— The proposed transfer of the Coast Survey from the Treasury 
Department to the Navy will probably be provided for at the pres- 
ent session of Congress. The Senate committee has already made 
a favorable report; and the sub-committee of the House Com- 
mittee on Naval Affairs, to whom the subject has been referred, is 
understood to be favorable to it. 


— The Senate, on Monday, passed a bill appropriating $17,500 
for making the west end of the Smithsonian Institution building 
fire-proof. A citizen of the United States, who has long resided 
abroad, proposes to give to the Smithsonian Institution a large col- 
lection of armor from the middle ages, — some of it connected with 
most famous historical names, — including horse-armor, helmets, 
swords, and all the paraphernalia of ancient warfare. These ob- 
jects, numbering about five thousand, have been collected at great 
‘expense, and the collection is one of the most valuable of the kind 
in the world. The condition of the presentation is that the Smith- 
sonian Institution furnish a fire-proof building for its protection. 


— Prof. Alexander Graham Bell will sail for Europe June 2. He 
has been invited to appear before the British Royal Commission 
now engaged in making an inquiry into the best methods of car- 
ing for and educating deaf-mutes. It may be remembered that 
several years ago Professor Bell presented a paper, at a meeting of 
the National Academy of Sciences, on the formation, through the 
intermarriage of deaf-mutes, of a deaf variety of the human race, 
and gave some important statistics to show that a much larger per- 
centage of the children of deaf parents are deaf than of those whose 
parents possess the sense of hearing. This paper attracted wide 
attention, and gave rise to very interesting discussions both here 
and abroad. The Royal Commission has requested Professor Bell 
especially to give to it the results of his subsequent investigations 
and studies upon this branch of the subject, and he has devoted 
much time to the preparation of facts and figures in regard to it. 
He will also give the commission the result of his studies of other 
divisions of the subject. 


— The summer session of the Chautauqua College meets at 
Chautauqua July 6. The college has two departments, — the sum- 
mer session, at which only special work is done; and the corre- 
spondence department, which has a full college course, and works 
during the college term. The present session of the latter is just 
closing with four hundred and twenty students. 


— At the meeting of the American Philosophical Society, May 4, 
Prof. C. V. Riley, the entomologist, called attention to some grave 
errors in the published minutes of the earlier meetings of the soci- 
ety. He remarked that the public, as well as the most competent 
authors, had always believed that the Hessian-fly — that pest of 
wheat-culture — was introduced during the Revolution by Hessian 
troops.. Dr. H. A. Hagen of Cambridge has argued against this 
belief, and, further, that the species was not imported from Europe; 
one of his most potent arguments being that based on the early 
minutes of the Philosophical Society, which, as communicated to 
him (Hagen) by one of the secretaries, Mr. H. Phillips, jun., and as 
published, make mention of the Hessian-fly in 1768, or before any 
Hessian troops landed. The statement of the secretary, as also the 
published minutes, turn out to be absolutely erroneous on these 
points, as, upon consulting the original records, Professor Riley 
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found no mention of the Hessian-fly prior to 1791. In all previous 
cases ‘the fly,’ or ‘ the fly in wheat,’ or ‘ the fly-weevil,’ are the terms 
used; and it is susceptible of positive proof that these terms referred 
to totally distinct insects, belonging to a different order, and still 
called the weevil, viz., Sztophzlus granarta and S. oryz@. It is a 
most interesting illustration of grave and misleading error, result- 
ing from carelessness in what appear to be trifles. 


— The thirteenth session of the Sauveur College of Languages 
will be held at the University of Vermont, Burlington, Vt., commen- 
cing July 9, and continuing six weeks. After the close of the last 
session of the Sauveur Summer College of Languages in Oswego, 
N.Y., it was resolved to hold the thirteenth session this year at Bur- 
lington, where they spent the summers of 1884 and 1885. The want 
of accommodations, which caused the college to leave there in 
1885, has been supplied. Oswego treated the college in the most 
friendly manner from the first to the last day of their stay there. 
Yet there was missed something which Oswego, with its commercial 
bustle and activity, could not give; namely, the quiet, rural charac- 
ter of the former home at the foot of the Green Mountains. 


— The Prince of Monaco is about to publish the scientific results 
of the cruises of the ‘ Hirondelle’ in the Atlantic Ocean in a mag- 
nificent illustrated volume in folio. The work will be edited by the 
prince and Jules de Guerne, zoologist of the expedition, while special- 
ists have charge of the various departments. The prince invited 
correspondence with scientific societies and institutes for exchan- 
ging periodicals and marine or fresh-water specimens. 
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*." Correspondents are requested to be as brief as posstble. 
in allcases required as proof of good fuith. 
Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 
The editor will be glad to publish any queries consonant with the character of 
the journal. 


The writer's name t 


Experiments in Vision again. 


Mr. HYSLop, in his interesting letter on this subject ( Sczevce, 
In my case, 
when his two circles are combined by convergence, there is not the 
least alternation of images, but, on the contrary, a complete combi- 
nation and a single horizontal ellipse, whatever be the degree of in- 
clination of the planes of the circles to one another, provided the 
inclination to the median plane be the same. But the binocular 
ellipse will seem inclined to one side or the other if there be the 
least want of symmetry in the inclination of the two planes. This 
is obviously the necessary result of the law of corresponding 
points. 

I cannot think, however, that so good an observer and so skilful 
an experimenter as Mr. Hyslop could mistake this for alternation 
of the two images. I therefore suppose that his eyes are more in- 
dependent of one another than mine. JOSEPH LECONTE. 

Berkeley, Cal., May 14. 


Composite Portraiture of the Insane. 
WITHIN the last year considerable advances have been made in 
composite photography ; and especially Professor Stoddard, by his 
articles in Zhe Century, has done much to give us new types. 


. Most studies in composites have been confined, up to this time, to 


normal individuals, and, so far as the present writer is aware, no 
attempts have been made to secure composite types of insanity. 
The accompanying composites were made by the Notman Photo- 
graphic Company of Boston, from negatives taken by the writer in 
November, 1887. The composite of general paresis is made from 
the portraits of eight patients, — three females, and five males. 
General paresis, being an organic brain-disease (softening of the 
brain), furnishes an unusually good field for the study of the decay 
of the mental faculties ; and the patients making up this composite 
were all in the second stage of the disease, when it was beginning 
to destroy the finer lines of facial expression. A comparison of the 
composite of paresis with that of melancholia — eight subjects, all 
men— will show the characteristic differences between the two 
diseases. The eyes of the composite of paresis have a fixed and 
staring look, showing clearly a diminution of intelligence, and dif- 
fering entirely from the expression of the other composite, where 
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the expression is sad and thoughtful, but by no means lacking in 
intelligence. Of the patients suffering from paresis, one of the 
women and three of the men had had apoplectiform seizures ; and 
the average duration of the disease at the time of photographing, 
was, in the women, two and one-third years, and in the men one 
and three-fourths years. The average duration of paresis, before 
it terminates fatally, is usually stated to be between three and four 
years. Of the patients making up the composite of paresis, all, 
with the exception of one woman, were in good general physical 
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condition, and able to go out walking, and join in the usual round 
of asylum-life : and this one woman was still able to go out walk- 
ing on pleasant days, but was not so vigorous as the others. 

The composites seem fairly to represent the physiognomy of the 
two diseases ; and that of paresis has been spoken of by several 
alienists as being a typically characteristic face. The well-known 
look of easy-going complacency of paresis is strongly shown in the 
portrait. 


COMPOSITE OF EIGHT PATIENTS SUFFERING FROM PARESIS. 


Mental diseases offer an excellent field for the study of types, 
and it is to be hoped that further work in this line may give a more 
just conception of the typical expression in the different forms of 
mental disease than has hitherto been obtained from portraits of 
individual cases. The portraits were first published in the /os7a/ 
of Nervous and Mental Disease, and are reproduced here in the 
hope that they will prove of interest to others than the medical 


profession. WILLIAM NOYES, M.D. 
New York, April 13. 
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The Significance of ‘Variety’ and ‘Species.’ 

THERE is no question in biology more significant, or more diffi- 
cult to answer, than what constitutes a species. Upon the answer 
hinges the question of evolution, and more particularly the theories 
of Darwin. In spite of an immense amount of discussion, no 
answer has ever been given to the question which is in any degree 
satisfactory. Certain it is that no definite amount of difference can 
be regarded as enough or as too much to constitute a difference 
between two species. The term ‘species’ is compatible with a 
great amount of unlikeness on the part of varieties, or equally com- 
patible with extremely small differences between species. Our 
pigeons form an example of the first class; and many species of 
insects, of the second. In the former we find within the limits of a 
single species an immense variety, the differences between the 
varieties sometimes surpassing that between different families in a 
state of nature. In the latter we have many species so closely like 
each other as to require an expert to see any differences at all. It 
is plain to every student that the term ‘species’ is a variable one, 
and its limits cannot be found in any definite amount of anatomical 
variation. And yet, after all has been said concerning the indef- 
niteness of the term, every one will recognize that the word ‘species’ 
does mean something, and expresses some fact in nature; that even 
though, according to Darwinism, a species is merely an exaggerated 
variety, yet there is a difference between a species with many 
varieties and a genus with many species. The latter indicates, as. 
every naturalist feels, a more fundamental difference of some sort, 
even though to all appearances the differences may be less. Dar- 
win did not regard the various pigeons as forming different species, 
in spite of their unlikeness. 

This is not the place for a discussion of this matter, which 
would involve the whole work of Darwin and his followers. There 
is one suggestion, however, brought first prominently into notice by 
Romanes (Nature, August, 1886), which has not received the at- 
tention it deserves, at least in this country. The suggestion is. 
briefly this: that differences between species are due to the ac- 
cumulation of differences in the sexual organs, entirely independ- 
ent of anatomical differences. This idea does not belong exclu- 
sively to Romanes, for it was independently suggested by at least 
three others prior to the publication of the paper of Romanes 
(CATCHPOLE, WVature, xxxi. p. 4; BELT, Waturalist in Nicaragua ; 
and myself, Evolutzon of To-day, p. 41). Romanes alone, however, 
expanded the view, and took upon himself to defend it against the 
criticisms which were abundantly offered. In so doing he referred 
to the principle of natural selection in such a way as to rouse the 
enmity of many who revered Darwin’s name and work, by claim- 
ing that Darwin did not explain the origin of species at all, but 
only the origin of adaptation. In thus seemingly attempting to- 
belittle Darwin’s discovery and relegate it to a very subordinate 
position, Romanes called upon himself a severe criticism from 
many who refused to see in his ‘Physiological Selection ’ any thing 
new or important. These criticisms, though certainly showing that 
Romanes had overrated the value of his principle in removing the 
difficulties in the way of the production of new species, did not by 
any means show that this principle was not an important factor. 
The idea is certainly new to literature; and, although it may have 
been hinted at by others, no one before Romanes formulated it so. 
as to draw a clear distinction between anatomical and sexual vari- 
ations. Whether or not the idea be regarded simply as a particu- 
lar application of the principle of natural selection, as some of the 
critics claim, is entirely immaterial to the value of the conception. 
There is nothing in Darwin’s writings to indicate that he had en- 
tertained the thought that species are due to the selection of sexual 
variations, while varieties are due to the selection of differences not 
necessarily sexual. This idea, whether we regard it as an instance 
of natural selection or not, certainly deserves careful study as. 
promising to help in the solution of the puzzling problem of 
species, 

There is no fact which has given rise to more discussion, or has 
seemed to offer such difficulties in the way of Darwin, as the 
alleged sterility of species when crossed. Many were the experi- 
ments, and vast the amount of evidence collected, by Darwin for 
the purpose of showing that the sterility of hybrids is not a law; 
and he did conclusively show that there is no absolute bar thus. 
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separating species, for many cases were found where species were 
fertile when crossed. The broad fact remains, however, that, in 
spite of many exceptions, the rule is that different species, when 
crossed, do not produce fertile offspring; and I do not think this 
conclusion is doubted by any one. Though the difficulty is les- 
sened by the experiments on cross-breeding, it is not removed ; but 
the difficulty does not lie exactly where it is usually put. The dif- 
ficulty is not that species are sterile when crossed, but that varieties, 
however diverse they may be, are always fertile. It is not difficult 
to understand why the descendants from a common form, should, 
by the principle of divergence of character, become so unlike each 
other as to be incompatible with each other when crossed. The 
difficulty lies rather in the fact that in all the experiments of breed- 
ers there has been no approach toward the production of sterility 
between the varieties produced. Breeders have succeeded in pro- 
foundly modifying animals, and in producing a great number of 
diverse varieties. Sometimes these varieties show greater differ- 
ences than are shown by separate genera or families of wild ani- 
mals. And yet there is no tendency observable toward the pro- 
duction of sterility among these varieties, perfect fertility being the 
universal rule. To explain why a large amount of structural dif- 
ference in domestic varieties should be accompanied by complete 
fertility, while in a state of nature very slight differences should be 
attended by sterility, in many cases at least, is to my mind the only 
difficulty arising in connection with the sterility of hybrids. 

As an explanation of these facts, it has been pointed out that 
‘domestication has a direct effect upon the reproductive powers of 
animals, sometimes producing sterility, and sometimes increased 
fertility. This factor has been suggested, therefore, as explaining 
why the varieties of domestic animals have not become infertile. 
But the differences to be explained are very great. Most excellently 
was this matter illustrated by Professor Clark at the last meeting 
of the American Society of Naturalists. For illustration he used a 
large number of mounted specimens of pigeons obtained from dif- 
ferent fanciers, and a series of mounted sparrows which may be 
found everywhere. Among the pigeons the greatest profusion of 
color, size, shape, length of bill, etc., was observable, all within the 
limits of the same species; while among the sparrows a sharp eye 
was required to see any differences between species, and some- 
times between genera. Allowing what we will for the effect of 
domestication, it is a remarkable thing that the fantail and powter 
will breed together perfectly well, so that care must be taken by 
the breeder to keep them separate; while the different species of 
sparrows with such close resemblance do remain perfectly distinct. 
“Of course, also, the existence of varieties in nature cannot be due 
to domestication. All of these facts seem to indicate that some 
different process has been at work in the production of species 
from that which has given rise to these very diverse varieties. 

Now, all of this class of facts receives a ready and natural ex- 
planation in the hypothesis suggested above. All domestic varie- 
ties have been artificially preserved by man, and he has naturally 
selected for preservation such peculiarities as are particularly pleas- 
ing or useful to him. It is plain enough that he has not included 
in his selection peculiarities of the sexual organs: for these are 
frequently not visible, and have never been the object of improve- 
ment on the part of the breeder. Plumage color, shape, size, 
strength, swiftness, etc., have all received attention; but I have 
yet to hear of a single instance where sexual variations have been 
selected. 
or other animals, where such great diversity has been found com- 
patible with perfect fertility. There can be no doubt that the 
sexual nature is just as truly subject to variation as any other part 
of the body. Every one knows of variations in fertility, in size and 
shape of sexual organs, in sexual passions, all of which plainly 
indicate, that, though not so evident to observation, variations in 
the sexual system are as abundant as elsewhere. Further, it is 
evident that sterility of species when crossed must be due to some 
differences in the sexual organs or sexual elements which prevents 
proper fertilization or proper growth after fertilization. Is it not, 
then, a natural conclusion that an accumulation of sexual varia- 
tions will result in sterility, while any accumulation of other varia- 
tions will not necessarily have the same effect unless they are also 
accompanied by sexual variations? Under artificial breeding there 
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have been produced anatomical varieties based upon structures which 
have had no necessary connection with the sexual nature, and 
hence the varieties have not become sterile. On the contrary, the 
uniform conditions of experiment, the rejection by the breeder of 
individuals which have shown abnormal sexual instincts, have 
tended to prevent the development of any sexual differences suffi- 
cient to produce sterility. 

Under nature, however, the conditions have been very different. 
There has been no rigid conforming of selections to anatomical 
differences. Hardships, famines, surplus of food, etc., have all 
had their effect ; and there is no part of the body so soon affected 
by such changes as the reproductive system. Animals have had 
every opportunity for the free exercise of every passion, and thus 
differences in the reproductive system have come in for their share 
in accumulation by natural selection, or otherwise. omanes is 
indeed inclined to think that such variations will be specially favor- 
able for preservation, since they will tend to prevent crossing of 
unlike individuals. This is, however, doubtful; but it is plain 
enough that they will have a much more favorable chance for 
preservation than they do have under domestication. By variation 
in this direction there may thus be produced species which will be 
sterile when crossed, and yet with very small anatomical differ- 
ences. On the other hand, there may be varieties which would 
differ widely in anatomical characteristics, and yet be perfectly fer- 
tile when crossed. The difference between a highly variable species 
and constant species would be thus due to the readiness with which 
variations in the reproductive system are produced and preserved. 
Where the reproductive system is constant, there may arise a 
highly variable species; but where the reproductive system is 
highly variable, there will be a tendency to the production of 
numerous closely allied species. All of this will lead to a new 
understanding of the significance of species as groups of animals 
in which variations have largely affected the sexual organs, with 
sometimes great and sometimes little change in other parts of the 
bedy. In varieties, on the other hand, variation may have affected 
any other part of the body to almost any degree, but has not af- 
fected the sexual system. This understanding is somewhat differ- 
ent from that of Darwin, since it does not regard a species simply 
as an exaggerated variety. Sometimes it may be so, since anatom- 
ical and sexual variations may accompany each other. Sometimes, 
however, a species may be produced directly by sexual variation, 
without passing through any prominent stage, in which it is a 
simple variety. Variety and species are therefore independent, 
being founded on different kinds of variation. 

A discussion of this hypothesis is not possible here, the design of 
this note being simply to call the attention of American naturalists , 
anew to the subject, and to state the hypothesis as it lies in the 
mind of the writer. It would be a very important series of experi- 
ments if some one who has opportunities for experimental breed- 
ing would undertake the production of a distinct species by select- 
ing sexual rather than anatomical variations. Such a series of 
experiments might solve the question of the origin of sfeczes. 

H. W. Conn. 
Middletown, Conn., May 1s. 


The Ohio Mounds. 


THE evidence brought to light by the explorations of the Bureau 
of Ethnology bearing upon the authorship of the typical ancient 
works of Ohio, leaves scarcely a doubt that these structures are to 
be attributed to the Cherokees. The chain connecting the Chero- 
kees of modern times with the builders of these celebrated works 
seems to be so complete as to leave no break in which to thrust a 
doubt. 

These explorations have also thrown some light on the so-called 
clay ‘altars’ of the Ohio mounds, rendering it probable that they 
were places for torturing prisoners of war, — the chief ‘ sacrifices ’ 
the Indians were in the habit of making. Strange as it may seem, 
the chain of evidence on this point reaches into actual history. 

The ancient works of Ohio are attributable to at least four, but 
probably more tribes. Cyrus THOMAS. 

Youngsville, Penn., May 14. 
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Forms of Animal Life. A Manual of Comparative Anatomy, with 
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D.M., F.R.S., Linacre Professor of Anatomy and Physiology in the 
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H. E. F. Garnsey, M.A., and Isaac B. Balfour, M.A., F.R.S. 
With 20 Wood-Engravings. 12mo. $1.50. 

Comparative Morphology and Biology of the Fungi, Mycetozoa, 
and Bacteria. Py A. De Bary. Authorized English Translation 
by H. E. F. Garnsey, M.A., and Isaac B. Balfour, M.A., F.R.S. 
With nearly 200 Illustrations. 8vo. $5.50. 

Comparative Anatomy of the Vegetative Organs of Phanerogams 
and Ferns. By A. De Bary. Translated and Annotated by F. O. 
Bower, M.A., F.L.S., and D H. Scott, M.A., Ph.D., F.LS. 
With 244 Woodcuts. 8vo. $5.50. 

Outlines of Classification and Special Morphology of Plants. By 
Dr. K. Goebel. Being a New Edition of Sachs’s Text-Book of Bot- 
any. Book [I. Authorized English Translation by H. E. F. Garn- 
sey, M A., and Isaac B Balfour, M.A., F.R.S. With 407 Wood- 
cuts. Svo. $5.25. 

Lectures on the Physiology of Plants. By Julius von Sachs. Trans- 
lated by H. Marshall Ward, M.A., F.R.S. With 455 Woodcuts. 
8vo. $8.00 

Letters of David Ricardo to Malthus, 1810-1823. 
James Bonar, M.A., LL.D. 8vo. $2.75. 


xx Macmillan & Co.'s Complete Classified Catalogue will be sent free, by 
mail, to any address on application, 


MACMILLAN & CO., 112 Fourth Avenue, New York, 


Edited by 


APPLETONS'’ 


SUIENCE TEXT BOOKS: 


A series of text-books designed to cover the whole field of Science 
study in high-schools, academies, and all schools of similar grades. 


Following volumes now ready. Others in preparation. 


THE ELEMENTS OF CHEMISTRY. By Professor F. W. 
CLARKE. Chemist of the United States Geological Survey. $1.40. 
THE ESSENTIALS OF ANATOMY, PHYSIOLOGY, AND 


HYGIENE. By Rocer S. Tracy, M.D., Sanitary Inspector of 
the New York Board of Health. $r.17. 


ELEMENTS OF ZOOLOGY. ByC. F. Hotper, Fellow of the 
New York Academy of Science, and J. B. Hotper, M.D. $1.40. 


A COMPEND OF GEOLOGY. By Josern Lr Conte, Professor 
of Geology in the University of California, $1.40. 


APPLIED GEOLOGY. A Treatise on the Industrial Relations of 
Geological Structure. By SAMUEL G. WILLIAMS, Professor of Gen- 
eral and Economic Geology in Cornell University. $1.40. 


DESCRIPTIVE BOTANY. A Practical Guide to the Classifica- 
tion of Plants, with a Popular Flora. By Exiza A. Youmans. 
$1.40. 

PHYSIOLOGICAL BOTANY. By Roserr Benttey, F.L.S., 
Professor of Botany in King’s College, London. Adapted to Amer- 
can Schools and prepared as a Sequel to ‘‘ Descriptive Botany,” by 
ELiza A. YOUMANS. $1.40. 

THE ELEMENTS OF POLITICAL ECONOMY. By J. 
LAURENCE LAUGHLIN, Ph.D., Assistant Professor of Political 
Economy in Harvard University. $1.40. 


Mailed postpaid on receipt of price. Special terms on class-supplies. Send for 
full descriptive circulars. 


D, APPLETON & CO. Publishers, 


NEW YORK, - BOSTON, - CHICAGO, - ATLANTA, - SAN FRANCISCO. 


Schools. 


E MIRIAM COYRIERE. 


.. THE BERLITZ SCHOOL OF LANGUAGES. .:. 


SUMMMER COURSE 


AT ASBURY PARK, N.J., AND AT OLD ORCHARD BEACH, ME. 


The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 
Instruction will be given by the regular professors of the Berlitz Schools, where only the best of 
Their long experience and unparalleled success in teaching languages will make their 
The course consists of numerous lessons, lectures, excursions, 
The terms are very low. 


tural methods. 
native teachers are employed. 
instruction highly interesting and eminently practical. 
and acontinual practice in French and German conversation. 
ers is free. 

For sample pages of the French and the German books, circulars, etc , apply to 


BERLITZ & CO., W. Madison Square, N.Y 


Introduces to Universities and Colleges Superior 
Professors, Presidents, &c., also provides Tutors, Gover- 
nesses, and Teachers for every department of instruction. 
Can give the highest references. 

E. Mirtam Coyrigre, 31 East 17th St., bet. Broadway 
and 4th Ave 


Le Francais 


Revue mensuelle de Grammaire et de 


A special course for teach- 


Littérature. 


HE BRYANT 


SCHOOL OF MINES, 


New York, Roslyn, Long Island. 

SCHOOL.—A BOARDING 
school of the highest class for boys. Primary, Inter- 

mediate, and Academic Departments ; thorough Military 


The object of Le Frangazs is twofold: 1. To offer to 
its readers a great variety of interesting, readable matter 
from the pen of the best French writers, and such as can 
be put into adZ hands. 2. To try to explain the syntax 


— Columbia College — 
Summer School in Chemistry. 


The Laboratories of the School of Mines will be open 
from Junersth, to September 15th, for special students 
in general chemistry, qualitative, quantitative, and sani- 
tary analysis 

The fees are $50 for the three months, or $5 for each 
week or part of a week. 


For further information apply to 


Registrar, School of Mines, 
4gth St. and Madison Ave., N. Y. City. 


New York, Peekskill. 
SUMMER SCHOOL FOR BOYS. —PEEKSKILL 
Military Academy, June 20th to September sth, ’88. 
Send for circular. 
Joun N. Tirpen, A.M., M.D., Peekskill, N.Y. 


At MOUNT HOPE LADIES SEMINARY, 
TARRYTOWN-ON-THE-Hupson, N. Y., 
$300 pays board and tuitions per school year. 
and art only extras. 
Opens Sept. 26th. 
ROBT. C. FLACK, A.M., Principal. 


Music 


Best advantages with home care. 


Organization and Discipline, with Systematic Physical 
Training. School property representing an outlay of 
over $250,000; one of the finest in the United States, in 
proximity to country-seat of the late William Cullen 


Bryant. 
SUMMER SCHOOL FOR BOYS. 
June 21st to September 1st 
“The best located and most successful of the Summer 
Schools for Boys. School property beautifully situated 
on salt water. Every facility for study and recreation. 
For catalogue of either session, apply to 
Geo. Bruce CortELyou, Principal. 


Massachusetts. Amherst. 
AMHERST COLLEGE, SUMMER SCHOOL OF 
: Languages, Chemistry, Art, Mathematics, Pho- 
netics, and Physical Training, r2th Session, July 2 to 
Aug. 3. Lectures daily in French and German. For 
programme address Prof. W. L. Montague. 


Massachusetts, Boston, 152 Huntington Avenue. 
ME. E. DECOMBES’ FRENCH AND ENG 
lish Home School for ‘six girls, opens September 19, 


1888. Srooo per year, Noextras. Highest References. 


Massachusetts, Plymouth. 
R. KNAPP’S HOME SCHOOL FOR BOYS 
(twenty-first year). — Begins September 22, 1888. 


UNIVERSITY OF VIRGINIA SCIENTIFIC AND 
Engineering Schools. For catalogue, address, 
C. S. Venable, Chairman of Faculty, 
P.O., University of Va., Va. 


and the niceties of the French language by the aid of cor- 
rected compositions and answers to queries sent by its 
subscribers. 


The Nation says: LE Francais is by all odds the best 
educational French journal ever attempted in this country. 
We cannot too strongly recommend it as an adjunct where- 
ever French is taught. Not less than one copy should be 
taken in every school having classes in the language. LE 
Frangais will not only assist in mastering idioms and pro- 
nunciation, but, thanks to the editor’s cultivated sense 
for selection, in forming the taste of the learner. 

Prof. Paut Bercy, New York, says : Le Francais m’a 
été utile plus d’une fois dans mes classes ; je lui souhaite 
grand succés et longue vie. 

Mlle. M.C. Jacor, Bishopthorpe School, Bethlehem, 
Pa., says : Tous mes amis qui sont abonnés au Frangais 
ne cessent de répéter que ce petit journal ne laisse rien a 
désirer. 


MRS. CLEVELAND SUBSCRIBES, 


Executive Mansion, WasHincton, Nov. 1, 1887. 
“Le Frangais,’” 21 University Place, New York City. 
Please place Mrs. Cleveland’s name on the subscription 
list of ‘‘ Le Frangais”’ for one year from date, and find 
enclosed two dollars in payment therefor, 
Very respectfully, 
Danie_S. Lamont, Private Sec’y to the Pres’t 


Le Frangals is published on the fifth of every month. 
It will be sent, post-paid, one year for $2.00 ; single 
copies, 20 cents. 

‘Three sample copies, or three months’ trial subscription 
offered for twenty cents (20 cents). Address 


LE FRANCAIS, 21 UNIVERSITY PL., NEW YORK. 
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Used by thousands of first-class 
|| | mechanics and by such manufact- 
urers as Pullman Palace Car Co., 
‘|| Mason & Hamlin Organ and Piano 
Co., &c., &e. 
Repairs Everything. 
Tissuccess has brought a lot of 
i] | imitators copy: ing us in every way 
Wy possible. Remember that THE 
Onty GENUINE LePage’s Liquid 
Glue is manufactured solely by the 
RUSSIA CEMENT CO. 
GLOUCESTER, MASS. 
Send 10c, and dealers’ card who 
No waste.{doesn’t keep it in stock, for sample. 


A ORLEANS 


Patent Pocket Can. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
» desire exceptionally fine cigar- 
’ ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
10s. 20s. 50s, and 100s. 
14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CO. 
W. H. WALMSLEY & C0. 


SUCCESSORS TO 
Rn. & J. BECK, 
1016 Chestnut Street Phila. 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed free to any ad- ___ 
dress. Mention SCIENCE 
in corresponding with us. 
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621 Sixth Avenue, New York. 
Established 1852. t 


MAKER OF 


Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 


mGOOD NEWS 


To LADIES. 
Satan cenitcemeneesee of- 


fered. Now’s your time to get 
uP. orders for our celebrated 
eas and Coffees, and secure 
a beautiful Gold Band or Moss 
ese Rose China Tea Set, Dinner Set, 
sand NLOSS Rose Toilet Set, Watch, Brass L amp, 
or W. US S DR Ren For full particulars address 
i REAT AMERICAN TEA © 
P.O. eS 289. 81 and 83 Vesey St., New York, 


P.D.& Co. 


(Royle’s ratent) 


SELF-POURING _ 
COFFEE poe ) 


Pours out the Tea by simply pressing the lid, as illus- 
trated. oes away entirely with the drudgery of lifting 
the Teapot. SAVES at least 25 per cent. of Tea, or brews 
the Tea proportionately better. Send for Lists. 


PAINE, DIEHL & CO., Philada., Pa. 


HY DRAULIC 
ELEVATORS and 
WATER MOTORS. 
Send for New Catalogue 
Tuerk Hydraulic Power Co. 


CHICAGO, NEW YORK, 
39 Dearborn St. 12 Cortlandt St. 


“NEW DEPARTURE” 


7 vane HOOKS, 


ONE HOOK 
P equal to 
a whole 
‘ ~ CLOSET. 
TWO HOOKS A WHOLE HAT RACK, 
race any Garment can be re- 
t 
Bee without taking off the 
i\ 
Cut this outand ask your 
hardware dealer for them. f,/#| 
JAYNE & CROSBY, {'/ 
110 Liberty St., N.Y. J 


SUITABLE FOR 


Closet, Hall or Kitchen, 7 


Price, 25c. each. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates ow. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


GERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for 
self-instruction: (1.) German GUS aE Gene in 
12 numbers (with keys) $1.20. (2) Spanisad Simplified— 
12 numbers (with keys) 10 cts ence No. 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Porf. A. Knoflach, 140 Nassau St., New York. 


-| thousand endorsements and testi- 


SPECIAL SALE 


OF 


«VEL 


JAMES McCREERY & CO. 


will offer at retail on and after 
May 1 the combined stocks of 
their wholesale and retail Silk 
and Velvet Departments. The 
importance and advantage of this 
>P&CIAL offering can only be 
estimated by an examination, 
which they respectfully solicit. 


No goeds will be exhibited for 
sale that cannot be relied upon 
for satisfactory wear. 


JAMES McCREERY & CO. 


Importers and Manufacturers of 
Silks, 
BROADWAY AND ELEVENTH STREET. 
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WITH RUBBER Or AND HANDS 
MARKS’ PATENT>. 

The engraving is from an in- 
stantaneous photograph of a man 
ascending a ladder. He has two 
artificial ‘legs substituting his nat- 
ural ones, which were crushed by 
a railroad accident and subse- 
quently amputated, With his 
rubber feet he is able to ascend 
or descend a ladder, balance 
himself on the rungs, and have 
his hands at liberty. Hecan earn 
a good day’s wages at the bench. 
He can walk and. mingle with per- 
sons without betraying his loss; 
in fact he is restored to his former 
self forall practical purposes. 

With the old methods of com- 
plicated ankle-joints an undertak- 
ing of this kind would be at the 
peril of the wearer, but with the 
rubber feet he can venture into 
all sorts of ope-ations with safety. 

Over eight thousand in practical 
use, scattered in all parts of the 
world. 


A Treatise of 400 pages, with 
roo illustrations, and nearly a 


monials sent to those needing arti- 
ficial legs or arms, who will give a 
description of their case. The 
same will be sent to physicians 
and surgeons free of charge. 


A. A. MARKS, 
701 Broadway, New York. 


PATHIC INSTITUTE, 


Lucida and other ac- 
cessory apparatus. 


Stereopticons and the Best Views 

for Public, Church, Home, and 

Scientific Exhibitions. Best appa- 
Largest stock. Reduced prices. 24 
Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 


MAGIC 
LANTERNS. 


ratus,enew views. 


Give 


and Liver Difficulties, Dropsy, Lumbago, 
Head, Hysteria, Nervousness, Sleeplessness, 


H. Os \CANDEE, ELECT RORA 
VICE-PRESIDENT AND ACTUARY OF THE ELECTRIC AND VITA- 
AT 
THE VI'tAPATHIC MEDICAL COLLEGE OF CINCINNATI, 
RESIDENCE AND RECEPTION PARLORS, 
STREET, BETWEEN BROADWAY AND 7TH AVENUE, NEW YORK 
GALVANIC AND FARADIC BATHS, 
Electricity is used at my ELECTRICAL INSTITUTE where all Acu te and 
Chronic Diseases are successfully treated with Electricity. 
enabled to remove Rheumatism, Malaria, Catarrh, Dyspepsia, 
cline. Insanity, Deafness, Asthma, Prolapsus-Uteri, 
White Swelling, Tumors, 
etc. 


THIC PHYSICIAN, FORMERLY 


GRADUATE OF 
oF 
34TH 


WASHINGTON, D. C€., 


NO. 165 WEST 


&C. No medicines are used. 


By this ALL-powerful agent we are 
Paralysis, Sciatica, Premature De- 
Scrofula, Spinal Diseases, Cancers, Kidney 
Bronchitis, Noise in the 
Also Blood Diseases of whatever name or na- 


ture or how long standing, thoroughly eradicated from the system. 


“Call or send for my 40 Page Circulars. 


Consultation free. 
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SINGLE Copies, TEN CENTS. 


NEW YORK, June 1, 1888. $3.50 PER YEAR, IN ADVANCE. 


Entered at New York Post-Office as Second-Class Mail-Matter. 
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The Science Company, Publishers, 
G. E. Stechert, 


Lafayette Place, New York. 
26 King William St., Strand. 


London agent: 


Pee > ALAS OF THE WORE, 


las, with isometric index to maps. 
and Plans. 


6 Arch St., Phila., Pa. 


Prof. Geo. H. Cook, 


STATE GEOLOGIST. 
The best work of the kind that I know of. 
its matter and its maps are admirably prepared. 


From John H. Vincent, D.D. 


I have examined and subscribed for the mammoth volume of maps 
published by Wm. M. Bradley & Bro. It is a treasure house of infor- 
mation, Geographical, Historical, and Statistical. I heartily commend 


A Complete American and Foreig¢ Folio 


IIt2. 
Wm. M. Bradley & Bro., 


From Rev. James McCosh, D.D., LL.D., 
PRESIDENT OF PRINCETON COLLEGE. 


It is very full and comprehensive, and is more minute in giving the 
names and localities of places in all countries than any atlas I have seen. 
It should be in all our libraries and in our large offices. 


From William Libbey, Jr., 
Pror. PHYSICAL GEOGRAPHY IN PRINCETON COLLEGE. 
It gives me pleasure to add my testimony to the value of Bradley’s 


It is up to ‘the times in 
I heartily commend it. 


Atlas, the first American work ofthe sort worthy of the name. I have 
examined it closely and find it excellent in every way. The informa- 
tion it contains is drawn from the latest and best authorities, making it 
easily the most reliable as it is the most recent work in its department 
in existence. It will take the lead among Geographical Atlases. 


From J. M. Buckley, D.D., 
EDITOR OF CHRISTIAN ADVOCATE. 

This Atlas approaches and may be said to attain, up to the present 
date, the ideal of an atlas. We have perused it with reference to the 
recent exploring expeditions sent to the Polar Seas, Mexico, and Rus- 
sia ; and the maps of Switzerland. Norway and Sweden, and the Dark 
Continent, and have placed it in the editorial library as something 
greatly to be desired and likely to be frequently consulted, 


it to persons ‘‘ who want the best.” 


From the late General Wm. B. Hazen, 
CHIEF SIGNAL OFFICER, WASHINGTON, D.C. 
Your Atlas is just what is needed at home and abroad. 


From Gen. Fitz John Porter. 


The volume is very valuable. I have not seen a better set of maps. 


From Ellis A. Apgar. 
LATE STATE SUPT. OF PUBLIC INSTRUCTION. 


I have examined Bradley’s Atlas of the World, and it affords me 
pleasure to say that it is the best published in this country. 


And a large list of prominent educators, including Jas. H. Mason Knox, D.D., President of f 

Rev. Noah Borter 1D) ID) TE) ID). President Of Yale College ; 
Wm. W. Patten, D.D., TLIO, "President of Howard University : Merville Edwards 
W. I. Curtis, Principal of Hillhouse High School, New Haven, Conn., 


Youngman, of Lafayette College ; 
President of Swarthmore College ; 
Gates, Ph.D., LL.D., President of Rutgers College ; 


Prof. B. 
A.M., 


Lafayette College ; 
Edw. H. Magill, 


M. A. Newell, Principal State Normal School, Baltimore, Md. ; Edw. S. Ellis, Superintendent of Public Schools, Trenton; 


N. J., &c., &c 


il 
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ALL TRAVELLERS WANT THEM! 


Tickuor’s Payer Series, 


“Charming books for a corner, for the hammock, or the 
woodland copse.” — White Mountain Echo. 

“For the household, there is nothing in the line of 
fiction that we can more heartily recommend.” — Boston 
Home Journal. 

‘The charming ‘Paper Series’ of Ticknor & Co., 
which has offered this year so many of our best works of 
fiction.”’ — Chicago Inter-Ocean. 

‘* The long-continued success of Ticknor’s Paper Series 
proves the sagacity of the scheme for providing the best 
literature, in legible and dignified shape, and at a price 
within the reach of all readers.” — Boston Tran- 
script. 


No.1. The Story of Margaret Kent. By Henry Hayes. 

- Guenn. By Blanche W. Howard. 

The Cruise of a Woman Hater. By G. De Mon- 

tauban. 

. A Reverend Idol. 

- A Nameless Nobleman. By Jane G. Austin. 

- The Prelate. By Isaac Henderson, 

. Eleanor Maitland. By Clara Erskine Clement. 

. The House of the Musician. By Virginia W. 
Johnson. 

. Geraldine. 

. The Duchess Emilia. 

tr. Dr. Breen’s Practice. By W. D. Howells. 

12. Tales of Three Cities. By Henry James. 

13. The House at High Bridge. By Edgar Fawcett. 

14. The Story of a Country Town. By E. W. Howe. 

15. Confessions of a Frivolous Girl. By Robert Grant. 

- Culture’s Garland. By Eugene Field. 

17. Patty’s Perversities. By Arlo Bates. 

18. A Modern Instance. By W. D. Howells. 

19. Miss Ludington’s Sister. By Edward Bellamy. 

. Aunt Serena. By Blanche W. Howard. 

- Damen’s Ghost. By Edwin Lassetter Bynner. 

. A Woman’s Reason. By W. D. Howells. 

. Nights with Uncle Remus. By Joel Chandler 
Harris. 

- Mingo. By Joel Chandler Harris. 

- A Tallahassee Girl. By Maurice Thompson. 

. Beatrix Randolph. By Julian Hawthorne. 

. A Fearful Responsibility, By W.D. Howells. 

- Homoselle. By Mary F. Tiernan. 

. A Moonlight Boy. By E. W. Howe. 

. The Adventures of a Widow. By Edgar Fawcett. 

- Indian Summer. By W. D. Howells. 

. The Led-Horse Claim, By Mary Hallock Foote. 

. Len Gansett. By Opie P. Read. 

. Next Door. By Clara Lousie Burnham. 

35. The Minister’s Charge. By W. D. Howells. 


The June volumes of TICK:OR’S PAPER SERIES will be 


as follows : — 


No. 36. SONS AND DAUGHTERS, By the author of 
“*The Story of Margaret Kent,’’ and *t Queen Money.” 
Ready June 2. 

Rebecca Hardinge Davis says of ‘‘Sons and Daugh- 
ters’? : ‘‘It certainly is the cleverest, most brilliant 
society novel which I have read for many a year.” 

‘Entertaining from first to last. Immensely 
clever. All that is here is so charming,’’ says 
the Mew York Telegram. 


DIAN WHA 


By Barrett Wendell. 


No. 37, AGNES SURRIAGE, By Edwin Lassetter Byn- 
ner. Ready June 16, 

‘* The best novel that has come out of Boston this gen- 
eration,” says Kate Sanborn. 

“The most powerful work of creative literature that 
has come from Boston in years. The author 
touches the height of dramatic intensity. . . . 
Fascinating bits of description of the stubborn old Puri- 
tan town,” says Zhe State. 


Price, per number, 50 cents. Annual Subscriptions 
for 24 Numbers, $12 00. Issued Semi-Monthly. 


Revised Guide Books 


OF 1888. 
New England, White Mountains, 
Maritime Provinces. 


“Every whit as good as ‘ Paedeker.’”’ -- Zndependent. 

‘‘ Admirably put together.” — Rev. Dr. Prime,in New 
York Observer. 

** These books contain everything which the traveller 
wants to know, in precisely the shape he wants to have 
it.” - Boston Fournal. 

‘** These Guide-Books are much the best we ever had in 
this country, and they can challenge comparison with 
* Baedeker’s,’ which are the best in Europe. The volume 
devoted to the White Mountains is full, precise, compact, 
sensible, and honest.’’—New Vork Tribune. 


TICKNOR NCOs Boston. 


Schools. 


SUMMMER COURSE 
AT ASBURY PARK, N. J.. AND AT OLD ORCHARD BEACH, ME. 


The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 


tural methods. 
native teachers are employed. 
instruction highly interesting and eminently practical. 


and acontinual practice in French and German conversation. 


ers is free, 


Instruction will be given by the regular professors of the Berlitz Schools, where only the best of 
Their long experience and unparalleled success in teaching languages will make their 
The course consists of numerous lessons, lectures, excursions, 


The terms are very low. A special course for teach- 


For sample pages of the French and the German books, circulars, ete , apply to 


BERLITZ & CO., W. Madison Square, N.Y 


SCHOOL OF MINES, 
—— Columbia College — 
Summer School in Chemistry. 


The Laboratories of the School of Mines will be open 
from June rsth, to September rsth, for special students 
in general chemistry, qualitative, quantitative, and sani- 
tary analysis. 

The fees are $50 for the three months, or $5 for each 
week or part of a week. 


For further information apply to 


Registrar, School of Mines, 
4gth St. and Madison Ave., N. Y. City. 


THE SAUVEUR SUMMER COL- 
LEGE OF LANGUAGES. 
(Removed from Amherst, Mass., and Oswego, 
N. Y., to BURLINGTON, Vermont.) 
THIRTEENTH SESSION, JULY 9TH, TO AUGUST 17TH. 
BRANCHES TAUGHT: French, German, 
Italian, Spanish, Modern Greek, the Romance 
Languages, Anglo-Saxon and Early English, 
English Literature and Rhetoric, Latin and 
Ancient Greek. 
For board and rooms address Mr. F. M Corse, 
Burlington, Vt. 
For circulars address 
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Grand View House, Wemersville, Pa. 


N. B. — Circulars of Dr. Sauveur’s Educational Works 
will be sent free to applicants. 


(Mention this paper.) 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


New York, Roslyn, Long Island. 

“THE BRYANT SCHOOL.—A BOARDING 

school of the highest class for boys. Primary, Inter- 
mediate, and Academic Departments ; thorough Military 
Organization and Discipline, with Systematic Physical 
Training. School property representing an outlay of 
over $250,000 ; one of the finest in the United States, in 
proximity to country-seat of the late William Cullen 


Bryant, 
SUMMER SCHOOL FOR BOYS. 
June 21st to September 1st 

‘“ The best located and most successful of the Summer 
Schools for Boys. School property beautifully situated 
on salt water. Every facility forstudy and recreation, 

For catalogue of either session, apply to 

Geo. Bruce CorrTetyou, Principal. 


New York, Peekskill. 
UMMER SCHOOL FOR BOYS. — PREKSKILL 
Military Academy, June 25th to September sth, ’88. 
Send for circular. 
Joun N. Titpen, A.M., M.D., Peekskill, N.Y. 


At MOUNT HOPE LADIES SEMINARY, 
TARRYTOWN-ON-THE-Hupson, N. Y., 


$300 pays board and tuitions per school year. Music 


and art only extras, Best advantages with home care. 
Opens Sept. 26th. 
ROBT. C. FLACK, A.M., Principal. 
NIVERSITY OF VIRGINIA SCIENTIFIC AND 
Engineering Schools. For catalogue, address, 
C. S. Venable, Chairman of Faculty, 
P.O., University ot Va., Va. 


Massachusetts, Amherst. 
MHERST COLLEGE, SUMMER SCHOOL OF 
Languages, Chemistry, Art, Mathematics, Pho- 
netics, and Physical Training, 12th Session, July 2 to 
Aug. 3. Lectures daily in French and German. For 
programme address Prof. W. L. Montague. 


Massachusetts. Boston, 152 Huntington Avenue. 
ME. E. DECOMBES’ FRENCH AND ENG 
lish Home School for six girls, opens September 19, 


1888. $rooo per year. Noextras. Highest References. 


Massachusetts, Plymouth. 
R. KNAPP’S HOME SCHOOL FOR BOYS 
(twenty-first year). — Begins September 22, 1888. 


Teachers. 


MIRIAM COYRIERE. 
¢ Introduces to Universities and Colleges Superior 
Professors, Presidents, &c., also provides Tutors, Gover- 
nesses, and Teachers for every department of instruction. 
Can give the highest references, 
E. Miriam Coyrikre, 31 East r7th St., bet. Broadway 
and 4th Ave 


EV. RANDOLPH WEBER WELL KNOWN 
Palaeontologist and maker of pen and ink scien- 
tific drawings, &c. Open for position in University, Col- 
lege or scientific expedition. References best colleges in 
Europe and America, Address, care 
E. Miriam Coyrigre, 31 East 17th St., bet. Broadway 
and 4th Ave. 


Investments. 


GUARANTY 
INVESTMENT COMPANY, 


° Capital $250,000. 0! 
7 o Guaranteed Farm Mortsages 0 


Professional men and persons 
living upon salaries will find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40% of a conserva- 
tive valuation, and none wherethe 


value of land is not increasing. 


A Monthly Bulletin is published giving full par- 
ticulars about every lean 
Address for circulars a°d the Monthly Bulletin 


HENRY A. RILEY, 


General Eastern Manager, 
191 Broadway, New York. 


7* FIRST MORTGAGES, 7 


Upon carefully selected farms in the most flourishing and 
most rapidly growing parts of the West. 
6< 


6% Guaranteed wortgages 
6% Debenture Bonds 6% 


Secured by similar mortgages, and also by the capital of 
the issuing Company. 


THE EASTERN BANKING COMPANY, 
43 MILK STREET, BOSTON. 


Francis A. Osborn, Pres. Edw. T. Merrihew, Treas. 


Mann’s Reterence Indexes. 
References to and transcripts or translations of the lit- 
erature of ANY suBJECT furnished by B: PLICKMAN 
MANN, Wasuinci0on, D.C. 
Correspondence fee, 50 cents, 
free 


Explanatory circulars 


Sori E 


FRIDAY, JUNE 1, 1888. 


LAST WEEK WE CALLED ATTENTION in a few words to the 
struggle which is going on in the New York City Board of Educa- 
tion over the election of a superintendent of schools. It is a cause 
of gratification to observe that the question has been lifted above 
and beyond mere petty detail, and made to rest on broad educa- 
tional principles. Commissioner Sprague, who has conducted the 
inquiry into the fitness of the present incumbent for re-election, has 
shown great ability and a thorough grasp of the real issue. In his 
examination of Mr. Jasper he brought out the fact that the latter 
did not attend educational meetings, did not write or speak on 
education, and for four years had made no attempt to visit and in- 
spect the schools systematically. On being pressed for an explana- 
tion, Mr. Jasper said that he had no time for any of these things ! 
In other words, he is so busy marking examination-papers, com- 
puting percentages, and doing other trivial clerical work, that he 
could not be in any sense of the word a superintendent of schools. 
This admission should be a source of shame, both to the Board of 
Education that permitted such a state of affairs, and to the super- 
intendent who did not protest against it. It proves exactly what 
has been charged ; namely, that neither the majority of the Board 
of Education nor the city superintendent are fit for the positions they 
hold. In a series of interviews with four or five of the most prom- 
inent and respected educators in New York City, which a daily 
paper has published, substantially the same criticism that we made 
in these columns last week occurs. One said, “Our system does 
not properly educate, and is conducted too much on the principle 
that the teacher’s work is to cram the pupil with hard facts.” An- 
other added, “ The theories of the Board of Education are on trial. 
. . . The school system in this city is nothing more nor less than a 
magnificent piece of machinery, crushing out, whether designedly 
or not, all individuality, and tending to repress all the natural 
activities of the pupil. Uniformity is the thing aimed at, and the 
uniformity achieved is that of mediocrity.” These expressions 
‘come from men who have made education a lifelong study, and 
who know what they are talking about. The force of such 
damaging testimony cannot be easily broken. 


THE RESIGNATION OF PROFESSOR LOVERING of the chair at 
Harvard which he has held for fifty years calls for more than pass- 
ing mention. Professor Lovering first entered the service of the 
college as a tutor in 1836, and in 1838 was elected Hollis professor 
of mathematics and natural philosophy. During this period much 
of the development of physical science has taken place, Professor 
Lovering’s contributions winning for him first the presidency of 
the American Association, and later that of the American Academy, 
over which latter society he still presides, following in the line of 
the very distinguished men who have heid the office. In accepting 
the resignation, which takes effect next fall, the president and fel- 
lows expressed their belief that “as a teacher, an administrative 
officer, and a member of the faculty, Professor Lovering has served 
Harvard College with perfect fidelity and loyalty, and with sound 
discretion. As a public lecturer and man of science, he has done 
honor to the university, and to the department of instruction which 
he represented.” They also felicitate Professor Lovering and 
themselves upon the condition of assured prosperity in which he 
leaves the department of physics,—the department to which he 


has devoted a long and well-filled life. The successor of Professor 
Lovering is Prof. B. O. Peirce, who has given much promise in 
mathematical physics. 


THE YELLOWSTONE NATIONAL PARK. 


THE present number of Sczence is accompanied by a map of the 
Yellowstone National Park, reduced from the surveys of the United 
States Geological Survey. The four-sheet map of the latter, which 
is based on explorations during the years 1884 and 1885, gives for 
the first time accurate information regarding the configuration of 
mountains and valleys. We do not deem it necessary to dwell 
upon the wonders of the park, which have for years and years 
proved so attractive to Americans as well as to foreigners, but it 
may be of interest to learn what measures have been taken of late 
to improve it and to preserve its natural beauties. 

As in 1886 Congress failed to make any provision for the pay of 
the superintendent of the park, a detail of cavalry was sent to do 
duty in the park. One of the principal dangers the protectors of 
the park have to contend with are forest-fires, many of which 
originate through the carelessness of camping-parties. In August, 
1886, many square miles of woods near Gardiner River were thus 
destroyed before it was possible to check the progress of the fire. 
Some of these forest-fires are attributed to unscrupulous hunters, 
who, being prevented from hunting in the park, resort to this 
method of driving the game beyond the park limits. It is stated 
that the park is surrounded by a class of old frontiersmen, hunters 
and trappers, who, as the game diminishes outside the park, in- 
crease their efforts, and resort to all sorts of expedients to get pos- 
session of that which receives the protection of law. Some fires 
seem also to have been started by Bannock Indians from the Lemhi 
Reservation. 

Another source of danger to the beauties of the park lies in the 
vandalism of the visitors, which cannot be condemned too severely. 
The acting superintendent, Capt. Moses Harris, says in his report 
to the secretary of the interior, 1886, regarding this subject :— 

“Tt is apparent from the most casual observation that the means 
heretofore employed for the preservation of the natural objects of 
wonder and beauty in the park have been entirely inadequate, It 
may be said without exaggeration that not one of the notable gey- 
ser formations in the park has escaped mutilation or defacement in 
some form. Those that have been most fortunate are covered with 
lead-pencil inscriptions recording the names of those shallow- 
minded visitors to whom such a distinction is a pleasure. A lead- 
pencil mark seems to be a very harmless defacement, but names 
bearing date of 1880 are still discoverable through the thin deposit 
of silica; and, if this marking should go on unchecked. in a very 
few years these once beautiful formations will have become un- 
sightly and unattractive objects. At the Upper Geyser Basin 
names with date of June, 1886, have been chiselled into the solid 
geyserite so deep, that, in the slow process of nature, many years 
must elapse before this mutilation will be obliterated. Not con- 
tent with the defacement of the formations, efforts are constantly 
being made to destroy the geysers themselves by throwing into 
them sticks, logs of wood, and all sorts of obstructions. The erup- 
tive force of several of the geysers has been totally destroyed by 
vandalism of this character. The footsteps of the throngs of vis- 
itors are wearing away the delicate and lace-like tracery of the 
silicious deposits, and in a few years the formations surrounding 
the geysers will present the appearance of the worn pavements of 
a city street. The wilful defacement of these beautiful objects can 
only be prevented by watchful supervision, supported by the rigid 
enforcement of lawful penalties. A certain amount of wear and 
deterioration, incident to the multitude of visitors, is probably un- 
avoidable.” 
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In the annual report for 1887 the superintendent gives an inter- 
esting statement regarding the game living in the limits of the 
park : — 

“Immense herds of elk have passed the winter along the trav- 
elled road from Gardiner to Cook City with the same safety which 
herds of domestic range cattle enjoy in other localities. Several 
stacks of hay, which had been placed along this road in anticipa- 
tion of winter freighting, were appropriated and doubtless enjoyed 
by these animals. It is difficult to form any accurate estimate con- 
cerning the number of elk that passed the winter in the park: cer- 
tain it is that the number that wintered in the valley of Lamar 
River and on its tributaries have been estimated by all who saw 
them at several thousands. The elk are accustomed, when driven 
out of the mountains by the snows of winter, to follow down the 
course of the mountain-streams into the lower valleys. For this 
reason but little efficient protection can be afforded to this species 
of large game in the park except upon the Yellowstone River and 
its tributaries. 

“ The elk which follow down the outward slopes of the moun- 
tains surrounding the park, along the tributaries of the Madison 
and the Gallatin on the west, or the Snake River on the south, 
pass beyond the park limits before the hunting-season permitted by 
the territorial laws has closed, and fall an easy prey to the hunters 
who are in wait for them. 

“A small number of buffalo still remain in the park, but, after 
as careful and thorough an investigation as is practicable, I am un- 
able to state their numbers with any approach to accuracy. My 
impression is, that they have been heretofore somewhat overesti- 
mated, and that at the present time they will not exceed one 
hundred in number. They are divided into three separate herds. 
One of these ranges between Hell-roaring and Slough Creeks in 
summer, well up on these streams in the mountains, outside the 
park limits ; and in the winter lower down, on small tributaries of 
the Yellowstone, within the park. If the reports made several 
years ago can be relied on, this herd has rapidly diminished, and 
it is doubtful if it now exceeds some twenty or thirty in number. 
Whether or not this decrease has been due to illegal killing by 
hunters, or to other causes, Iam unable to say, though I do not 
believe that many have been killed within the past two years. An- 
other herd ranges on Specimen Mountain and the waters of Peli- 
can Creek. The herd was seen by reliable parties several times 
last winter, and was variously estimated at from forty to eighty. 
A traveller on the Cook City road claimed to have counted fifty- 
four near the base of Specimen Ridge. A scouting-party which I 
sent out during the month of May found but twenty-seven head of 
this herd, with four young calves. It is possible that the herd at 
this time was broken up, and that but one portion of it was found. 
The third herd ranges along the continental divide, and is much 
scattered. A band of nine or ten from this herd was seen several 
times this spring in the vicinity of the Upper Geyser Basin. It will 
take close observation for several years to determine with any cer- 
tainty the number of these animals, or whether or not they are 
diminishing in numbers. It is practically certain that none have 
been killed within the park limits during the past two years, and 
yet there is an equal certainty that the present numbers do not ap- 
proach those of past estimates. 

“Large numbers of antelope are found in the park. A herd of 
some two hundred passed the winter within a mile of the town of 
Gardiner, pasturing on the plain between the Yellowstone and 
Gardiner Rivers, south of the town. They were unmolested, 
though it was found necessary to occasionally drive them back to- 
wards the hills, that they might not get beyond the park limits. 

“The mountain sheep are found in all of the mountain ranges 
within the park. A band of seven or eight spent a large portion of 
the winter in the cliffs along the travelled road between Mammoth 
Hot Springs and Gardiner, and they became so accustomed to the 
sight of travellers as to manifest but little more timidity or wild- 
ness than sheep of the domestic variety.” 

The progress of road-construction in the park has been greatly 
retarded by the lack of sufficient appropriations. It is greatly to be 
regretted that the beauties of the park, that, in the words of the 
statute, has been “set apart as a public park or pleasuring-ground 
for the benefit of the people,” is not rendered accessible in all its 
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parts to the public by the construction of roads and bridges, the 
cost of which has been estimated at $130,000. 

It appears that the only method of enforcing the laws and regu- 
lations regarding the park is the expulsion of all offenders, there 
existing no court which has jurisdiction over such cases. The 
superintendents of the park have for a number of years asked that 
such a court be established, but so far Congress has not acted upon 
their suggestions. 

It seems, however, on the whole, that the park is well protected 
from injury, and the steadily increasing number of visitors shows 
that it has not decreased in attractiveness either to Americans or 
to foreigners. 


A NEW SCIENCE OF MIND. 


THE authorities of the Collége de France, the representative in- 
stitution of the higher education in France, have transformed, as 
already reported in Sczence, the chair of the ‘law of nature and of 
nations ’ into a chair of ‘experimental and comparative psychology.’ 
The significance of this action lies in its calling the ‘new psychol- 
ogy’ to a co-ordinate rank with the more widely recognized and 
historically sanctioned sciences. This honor has naturally caused 
considerable inquiry as to the nature and the objects of the new 
science ; and M. Paul Janet, the well-known writer on ethical topics, 
undertakes to enlighten his countrymen in this regard (‘ Une 
Chair de Psychologie Experimentale et Comparée au Collége de 
France,’ Revue de Deux Mondes, April 1, 1888). 

M. Janet, with perhaps pardonable patriotism, poses the new 
psychology as of French origin, but it is really connected with the 
past by many roots. It is related to the objective study of mind 
furthered by Hartley and Locke, by Descartes and Cabanis; its 
welfare has been more essentially secured by the general renais- 
sance of physiological and neurological studies of which the name 
of Johannes Miiller is representative; the modern alienists drew 
attention to the valuable mine of mental phenomena that disease 
laid bare; and, after it emerged as anindependent study, it willingly 
acknowledged its indebtedness to physics and physiology, as well 
as to psychiatry and anthropology, without forgetting its parentage 
from the psychology of the past, itself the result of a progressive 
philosophic insight. 

The term ‘physiological psychology,’ though quite generally in 
use to describe the new movement, really expresses but one, though 
perhaps the most important and advanced, division of a scientific, 
or, as M. Janet prefers, an objective psychology. The new psy- 
chology, however, is characterized as much by its method, its spirit, 
as by its contents; and it was for this reason that the chair was 
called one of ‘comparative’ and ‘ experimental’ psychology. 

Difficult though it is to summarize the various lines of interest 
that unite workers in the several specialties of the new psychology, 
the attempt may be useful. From the physiological side, psychology 
finds that the phenomena with which it is concerned occur in con- 
nection with a material organism of an intricate and mysterious 
construction. The analogues of the acts which we recognize in 
ourselves as the indices and concomitants of psychic states are un- 
mistakably found in the lower animals. No matter how far down 
in the scale we descend, we nowhere lose the thread that makes 
the world akin. ‘The tendency of modern inquiry,” says Mr. Ty- 
lor, ‘is more and more towards the conclusion, that, if there is 
law anywhere, it is everywhere;”’ and in the amceba stretching out 
its extemporized arm in response to an irritation in its environment, 
psychology detects a real though remote analogy to that varied and 
far-sighted adaptation of means to ends that characterizes the life of 
a high civilization. The problem, then, is to trace the successive 
stages of this co-ordination of nervous structure with psycho-physi- 
ological function; to see reflex act emerging into instinct; to see 
instinct acquiring more and more adaptability, and sending the 
young into the world less freighted with the ready-made acquisitions 
of their ancestors, and freer to shape their lives according to out- 
ward conditions, until, in the human infant, nature presents at once 
the most helpless and the most educable of organisms. This gen- 
eral problem includes many special ones. In ascending the evolu- 
tionary scale, the nervous system increases in complexity ; the parts 
become more specialized and more integrated; finer methods of 
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study are needed; and when we ascend to the highest product of 
evolution, the cortex of the human cerebrum, we are presented with 
the most interesting as well as with the most baffling aspect of the 
problem. A combination of methods, applied with patience and 
ingenuity, has divested the problem of some of its mystery. By 
co-ordinating the symptoms during life with the lesions revealed in 
the post-mortem examination ; by exposing the brains of the lower 
animals to definite injuries, and carefully recording the results ;_ by 
removing certain sense-organs or other parts in developing animals, 
and observing the defects of organization in the adult ; by utilizing 
the exceptions that nature presents, — we have acquired a knowl- 
edge of the laws of the nervous system that would have seemed 
Utopian to our fathers, and that has already enabled the surgeon to 
predict the location of and remove a tumor in the brain. 

The study of the senses has acquired a deeper and a richer mean- 
ing since the recognition of its place in a forming science has come 
about. Therevolutionary discoveries of Helmholtz, whose success 
is so largely due to the union of two sciences, have induced others 
to continue the work in a hundred directions ; and as indicative of 
the promise that these researches hold out, may be cited the con- 
viction of an eminent physicist, Professor Mach, that the next great 
movement in the progress of science must come from the union of 
psychological points of view with physical methods and results. A 
mere mention of the many investigations that owe their origin to 
the work of Fechner and the formulation of his psycho-physic law 
must suffice to indicate the great activity in this field, and to justify 
the title of an experimental psychology. Moreover, the measure- 
ments of the time taken up by various psychic processes, the ex- 
perimental study of memory, of attention, of the association,of ideas, 
of the bilateral functions, of rhythm and the time-sense, of space 
and time perceptions, and so on, have led to the development of a 
mass of ingenious apparatus, and have made the psychological lab- 
‘oratory an indispensable requisite for its satisfactory instruction. 

Morbid psychology is a rubric of paramount importance to the 
full and clear comprehension of the phenomena of mind. The 
genesis of illusions and hallucinations, the perversion of the natural 
channels of the emotions, the disintegration of the elements of 
personality, the dissolution of the logical powers, —all these prob- 
lems transform the apparently wild and chaotic picture of the mad- 
house into a sad but interesting record of the process of character 
and of mind building. This interest isheightened by remembering 
that here lies the key to the understanding of the psychic epidemics 
that in the past have upset the rationality of mankind, and trans- 
formed the incoherent babbling of some demented soul into the 
mysterious utterances of a revealed spirit. It is furthermore heigh- 
_ tened by the notice that the phenomena conveniently grouped as 
“psychic research’ are attracting, and always willattract. Hypno- 
tism, after an adventurous and uncertain existence in the hands of 
‘charlatans, has been admitted into science; and although the 
literature of the topic, at least in France, is increasing out of all 
proportion to our insight into the nature of the phenomena, yet 
enough has been established to recognize in this semi-morbid con- 
dition the key to the solution of many otherwise barely accessible 
problems. With regard to those borderland phenomena, — ‘ telep- 
athy,’ ‘clairvoyance,’ and the like,—they illustrate the subtle- 
ness of the process by which false systems gain success, and 
demonstrate the advisability of having men who can speak on such 
topics with the authority of trained experts. 

What its votaries have deservedly dignified into the science of 
“anthropological psychology ’ offers a most attractive field for re- 
search. The customs and thought-habits of primitive peoples not 
only record the first stages in the progress that leads to cul- 
ture, but prevent the formulation of notions that seem true enough 
when tested by our own civilization, but reveal the provinciality of 
their origin when applied to more rudimentary conditions of life. 
Instead of 7észnzé-ing the many rubrics that here contribute to the 
completeness of a scientific psychology, one may refer to the works 
of Mr. E. B. Tylor as exemplifying at once the attractiveness of 
the subject, and the value of the results, under a learned and skil- 
ful treatment. 

If we conclude this survey with the mention of the psychology of 
the developing child, glimpsing as it does, in the budding capabil- 
ities of the infant, the microcosm of the race and an epitome of the 
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struggle for civilization, it is not because the lines of research 
have been exhausted, but that, with the scope of the science thus 
outlined, what remains to be done will probably be suggested by 
what has been said. The psychology of the infant is not the only 
point at which psychology and education touch; but everywhere 
education must refer to psychology, of which, in the highest sense, 
it is only the practical application. 

The movement has not been without its opponents. The cry 
has been raised that it is not a science, but a mere aggregation of 
disjointed facts : it shines by borrowed wealth. But the force of 
this objection is weakened, if we remember that a science maintains 
its individuality quite as uch by the point of view from which it 
regards its subject-matter as from the nature of the subject-matter 
itself. It is not an evidence of weakness for one science to borrow 
from and build upon another; but it testifies to the unity of the 
phenomena of nature, and reduces the division of the sciences to 
what they at bottom represent, — the classification of the direction 
of men’s interests. The chaotic condition of the facts with which 
psychology deals is rapidly disappearing, and it may yet hope to 
receive a unifying impulse such as Darwinism gave to zoology. It 
is, at all events, better to have a collection to arrange when the 
true method of arrangement shall be discovered, than not to col- 
lect because the ideal arrangement is not yet at our service. 

Again: there are some, who, heedless of the caution of George 
Henry Lewes, — that the first question is not, “ What does it lead 
to?” but, “Is it true ?’’—see in the objective study of mind the 
downfall of idealism, and of all the valuable beliefs that have 
clustered about it. They stigmatize it as materialistic. This is 
surely a misunderstanding. The history of the movement does 
not bear out such an accusation. The men the spirit of whose 
work is in line with a scientific psychology — Lotze, Helmholtz, 
Fechner, Wundt —are all of them the very opposite of materialists. 
The new movement does not attempt to usurp the place held by 
other studies, except as it is an advance upon them: it does not 
pose as the only department of philosophic learning. Its profes- 
sors have fortunately been men of liberal sympathies, and deeply 
imbued with the historical sense. They do not claim to have 
created a science entirely new, unique, and undreamt of, but 
appreciate their development from the past. Their aim is to retain 
for the study of mental science that high place which has always 
been accorded it, by making it progressive and abreast of modern 
learning. 

Professor Ribot, in the opening lecture of his course at the Col- 
lége de France (Revue Sczentzfigue, April 14), taking a bird’s-eye 
view of psychological activity in the various countries of civilization, 
saw everywhere signs of great promise. The literature is increas- 
ing both in value and in quantity. The science has reached the 
‘monograph’ stage. Journals specially devoted to its interests, 
such as the PhzVlosophische Studien, the Revie Phzlosophique, the 
Rivista dé Filosofia Sctentifica, and our own American Fournal 
of Psychology, are flourishing ; and laboratories and professorships 
for the dissemination of its teaching are being established at the 
leading universities. With the advantages that the youth and 
plasticity of our educational institutions give them, and the success- 
ful examples of the leading universities before them; with the 
practical ends that the new movement embraces; and with our 
pushing enthusiasm to have every thing that is new and good, — it 
seems justifiable to predict for scientific psychology a large and 
representative following in this country. JOSEPH JASTROW. 


ABORIGINAL ARCHITECTURE IN THE SOUTH-WEST. 


A FIELD-PARTY of the Bureau of Ethnology, in charge of Mr. 
Victor Mindeleff, has recently returned to Washington, bringing a 
large amount of new and valuable material. For a number of 
years past Mr. Mindeleff's investigations have been confined to the 
architecture of the South-west. One of the most interesting places 
visited by him during the past season was a group of cave-dwell- 
ings situated about eight miles north-east of Flagstaff, Arizona. 
These ruins had previously been visited by Major Powell and Mr. 
Stevenson. 

The remains occupy the summit of a cinder cone, and extend 
some distance down the south side. The rooms are numerous, 
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and are excavated in the top and sides of the cone, forming rough, 
dome-shaped cavities, with an opening for ingress in the rounded 
or flat top of the dome. These cavities are densely grouped on the 
summit of the cone, and more scattered lower down. Halfway 
from the summit to the lowest level of occupation were found traces 
of a continuous rampart wall. 

Large lumps of the porous substance composing the hill had been 
removed to form the chambers, and piled up outside, forming rude 
walls enclosing the openings. Some of the chambers are quite 
small, and were probably used for storage, as the only means of 
access to them is through the larger rooms. The floor-levels vary 
considerably : many of the storage-rooms are several feet higher or 
lower than the connecting large room. This difference in floor- 
level is in some cases the result of an effort to conform to the topog- 
raphy of the site. 

The entrances are usually much broken away, but were probably 
rectangular. In several cases a rectangular niche or channel, form- 
ing part of the entrance-opening, was seen, occurring sometimes in 
the centre, sometimes at one end of the side of the same. These 
channels may have served as chimneys, as there is considerable 
evidence of smoke-blackening in the recesses, as well as on the roof 
of the cavities. An abundance of fragments of metates was found, 
of the massive type which occurs in the vicinity of Globe, and also 
some complete ones. Upon the upper part of the cone a consider- 
able number of potsherds were seen, all the fragments quite 
small. 

Some cliff-dwellings in Walnut Cafion, about twelve miles south- 
east of Flagstaff, Arizona, were examined. The ruins are quite 
small, rudely and carelessly built, and suggest occupation by a small 
community and for a short time. They are distributed over several 
ledges of the cafion at varying heights from the stream-bed below. 
At the time of the visit the bed of the stream wasdry. Above, ad- 
joining the cafion brink on the north, occur several clusters of 
rooms which probably had some connection with the cliff-dwellings. 
Two piles of stones — the remains of rude walls — were seen at a 
distance of three or four miles from the cliff-dwellings. They 
seem to be the remains of single rooms. Similar vestiges were 
found at points north of the vicinity of the cave-lodges above de- 
scribed. 

In the vicinity of Keams Cafion, Arizona, an extensive group of 
ruins was examined, occurring along the north border of the 
Jeditoh valley, on an escarpment overlooking that valley. There 
are seven ruins in the group, so far as known, distributed over an 
extent of twelve miles. The westernmost and largest ruin is known 
as Awatobi, or under its Navajo name of ‘Talla Hogan.’ It has 
been often visited by parties of the Bureau of Ethnology and by 
others, and has been identified as the Aguatobi of Espejo’s narra- 
tive (A.D. 1583). It was occupied only a short time after Espejo’s 
visit. The whole group of ruins is directly connected by tradition 
with the present inhabited villages of Tusayan (Moki), having been 
built and occupied by gentes whose descendants constitute a por- 
tion of the present Shimimo Indians. Awatobi is an extensive ruin, 
and others of the group are but little inferior in size, though in the 
latter, as a rule, no standing wall remains. The direction and dis- 
tribution of the walls can, however, be easily traced. All the ruins 
of this group occur on the immediate edge of the escarpment, and 
overlook wide areas of valley-bottom, including fine stretches of 
cultivable land. 

The party afterwards camped for some time in the vicinity of 
Oraibi, the westernmost and largest of the present villages of Tusa- 
yan. The work here was a continuation of the work of a party 
which visited Oraibi in 1882, when the village was surveyed. A 
study was made of the constructional devices in use at Oraibi and 
some of the other villages, and many photographs of interesting 
features were made. The methods in use here are more primitive 
than in ony other pueblo. They show also less white or Mexican 
influence, and consequently are valuable as throwing light on prim- 
itive architecture. 

Two interesting ruins were discovered and surveyed. They were 
both found upon the west side of the ‘ Oraibi Wash,’ a large valley 
running north and a little east from Oraibi, from which the ruins 
are distant seven and fourteen miles respectively. They both occur 
upon the summits of small buttes detached from, but close to, the 
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edge of the mesa forming the west side of the valley, and are so 
situated as to command an extensive view of the valley proper and 
of one or more of its smaller branches. The buttes are quite simi- 
lar in character. The summit, in both cases, is of small area, 
formed of bare rock, almost flat, and breaking off almost continu- 
ously around its edge into a ledge eight or ten feet high. The 
ruins occupy the whole of the summit, and extend down over the 
slopes, which fall away from the base of the ledge. The ruins 
themselves are similar in character, and both are directly connected 
traditionally with Oraibi. The Navajos also have legends concern- 
ing them. 

In the northern ruin was found an interesting cave, or under- 
ground apartment, occurring within the ruin. The entrance was 
very small, and had been, until recently, carefully concealed. It is 
said to have been broken open by Navajos in search of ancient 
pottery. Inside were found some well-built stone walls with sup- 
porting timbers, but the cave was too much filled up with dust and 
débrzs to permit much exploration without excavation, for which 
both time and means were lacking. A visit was paid to the small 
village of Moen-Kopi, which is inhabited during the farming season 
only, and occupies the same relation to Oraibi that Ojo Caliente, 
Nutria, and Pescado bear to Zuni, —a sort of outlying settlement or 
farming pueblo. It is situated on the north side of the Moen-Kopi 
Wash, which for some distance above and below this point pre- 
sents an almost vertical wall. Here, however, the canon wall 
breaks down into a gentle slope, and a small valley puts out to the 
north. It is at the junction of this valley with the main canon 
that the village is located, about halfway up the slope. In the 
smaller valley are a number of fine springs, situated some distance 
above the cafion bottom. These springs probably determined the 
location of the settlement. The whole of the valley was under 
cultivation, being irrigated from these springs, as was also a con- 
siderable portion of the bottom of the canon proper, over- 
looked by the village. Farther down were large fields of corn 
and wheat. One of the most interesting things to be seen in this 
vicinity is the cotton-fields. Cotton was grown by these Indians 
prior to their discovery by the Spaniards, and occupies a very im- 
portant place in their mythology. It is a sacred plant, and gar- 
ments or articles of apparel made from it are used only in the sa- 
cred ceremonials. At the present time Moen-Kopi is the only 
place where cotton is grown, but tradition mentions several other 
localities. Seeds of North Carolina cotton and Maryland water- 
melons, sent out in 1885, were found to have deteriorated Eut 
slightly, though they had passed through two plantings. The cot- 
ton is not allowed to ripen on the stalk; but the pods are broken 
off while yet green, and laid in the sun, upon the roofs of the 
houses, until they burst open. This village is but fifteen or twenty ~ 
years old, but has been built on the site of an older settlement. 

Subsequently the party spent six weeks at the Chaco ruin. These 
ruins have been frequently described, and ground plans of some of the 
larger ones have been published. An accurate survey of the more im- 
portant ruins was made, and the plans secured reveal many impor- 
tant points. The drawings and descriptions of Simpson and Jackson, 
made in 1849 and 1877, are of so general a nature as to be mis- 
leading. No such symmetry, for example, as that portrayed in 
their plans, is to be found: in this respect the Chaco ruins are not 
superior to hundreds of others. The quality of the masonry has 
also been much exaggerated, though doubtless unintentionally. A 
close examination revealed great ignorance, on the part of the 
builders, of some of the simplest principles of construction. An- 
other feature of interest was the very plain evidence of successive 
or different occupation. In Pueblo Bonito, the largest ruin of the 
group, three distinct types of construction were found, lapping over 
and extending into each other. Several ruins not previously known 
were surveyed, and others were visited. Mr. Morgan attempted to 
identify the Chaco ruins with the celebrated ‘Seven Cities of 
Cibola;’ but the number is nearly seventy, instead of seven. Upon 
the exposed or south side of the cafion bottom are a great number of 
ruins which so far have been overlooked, though they are not in- 
ferior in extent to the well-preserved specimens under the north 
cliff; they are, however, almost completely obliterated through the 
action of the elements. There is no reason to suppose, however, 
that the ruins on the south side of the canon bottom are more 
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ancient than those upon the northern side: their exposed position 
has simply hastened their destruction. 

Late in the season some of the party visited and made a survey 
of the Pueblo of Jemez, situated upon a creek of the same name, a 
small tributary of the Rio Grande. An accurate ground plan was 
made, corresponding in every respect to the plans made in previous 
years of the pueblos of the Little Colorado. 

At various times during the progress of the field-work, opportu- 
nities were afforded of making studies of Navajo architecture. 
These Indians build a house of a rudely conical form, composed of 
brush and earth upon a supporting framework of timber ; and their 
‘hogans’ are of considerable interest, and throw much light on 
primitive house-construction. While the party was at Keam’s 
Cation a large number of these houses were examined, under the 
guidance and with the help of some of the best men in the tribe. 
No less than five distinct types of structures were found, although 
the details of construction are minutely prescribed and rigidly ad- 
hered to. The ‘hogans’ always front the east; and the erection of 
one is an important and a sacred event to those interested, being 
accompanied by many ceremonial observances and an elaborate 
ritual. 

The material collected during the field-season will be incorpo- 
rated into reports now being prepared by the Bureau of Ethnology. 


EXPLORATIONS IN GREENLAND. 


In the year 1886 the Danish Government sent out an expedition 
for the exploration of the region of Upernivik and Tassiussak, which 
had hitherto been almost unknown. Lieutenants Ryder and Bloch 
wintered in Upernivik, and intended to set out early in spring onan 
expedition northward. Unfortunately the winter proved to be very 
severe, and the dreaded dog's disease swept away the dogs of the 
natives, compelling the explorers to start as soon as the increasing 
daylight permitted, as the dogs were wanted for sealing in April 
and May. On Feb. 21, 1887, they left Upernivik, and on the fol- 
lowing day arrived at Tassiussak, the most northern trading- 
station. Here they procured a few dogs, and continued their 
northward journey, the thermometer ranging constantly under the 
freezing-point of mercury. As the Greenlanders did not build 
snow-houses, travelling was very difficult, and the explorers as well 
as their Eskimo companions suffered severely from frost-bites. 
The difficulties were increased by deep snow; and as no ice-bears 
were met with, on which the travellers had to rely for dog’s food, 
they were compelled very soon to turn back. The failure of this 
expedition to reach the northern parts of Melville Bay is to be 
greatly regretted; but its results show that an exploration of the 
coast by means of dog-sledge, and early in spring, is not at all dif- 
ficult. 

The travellers reached Upernivik in March, and in April ex- 
plored the large fiord east of the colony. Here the velocity of the 
glacier which empties itself into the sea was measured, and found 
to be thirty-three feet, while in August it amounted to ninety-nine 
feet in twenty-four hours. This result is very remarkable, as 
measurements of the southern glaciers show a comparatively uni- 
form velocity throughout the year. 

On May 7 the first sign of open water was seen on the western 
horizon; on May 23 the first whaler made his appearance on the 
outside islands; but the harbor of Upernivik was not open until 
June 11. This was considered a late date for the breaking-up of 
the land-ice on the Greenland coast; while in Melville Bay it lasted 
well into July or August, and on the west coast of Baffin Bay even 
until late in August. On June 26 Lieutenants Bloch and Ryder 
made another start northward with two boats. Their progress 
was greatly retarded by the prevailing fogs, while drifting icebergs 
made travelling dangerous. On Aug. 4 they reached their extreme 
northern point in 74° 25’ north latitude. The sea farther to the 
northward was covered with ice; and as the homebound vessel, 
which the travellers were instructed to take at Upernivik, left on 
Aug. 15, they were obliged to return. 

Among the results of this journey one is of great interest, — the 
fact that even the extreme northern point reached by the expedi- 
tion is inhabited by Eskimo, who visit it every spring. The most 
northern native village is Itivliarsuk in 73° 30’ north latitude; but 
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farther north numerous ruins of villages were found, and the 
Eskimo had names for every point and island. Thus it appears 
that the distance between the North Greenlanders and the inhabit- 
ants of Smith Sound is not so great as was generally assumed, and 
it becomes very probable that intercourse between these tribes in a 
limited degree existed not very long ago, or maybe still exists. 


SCIENTIFIC NEWS IN WASHINGTON. 


Collectors and Collections of Jewels and Precious Stones : an Interesting 
Chapter by George F. Kunz. —A Steel ‘Vacuum’ Balloon: the Ab- 
surd Proposition of a Scientific Crank indorsed by a Committee of 
Congress. — Death of Prof. E. B. Elliott: a Great Loss to Science. 
The Tape-Worm in Sheep. 


Collections of Jewels and Precious Stones. 


THE following is an extract from a paper lately prepared by Mr. 
George F. Kunz of Tiffany & Co., New York, which will be used 
as the basis of a report on precious stones, which will appear in the 
volume on ‘Mineral Resources of the United States,’ to be issued 
by the United States Geological Survey a few months hence : — 

“A regrettable dispersion of jewels and precious stones took 
place on May 12 and 14, 1886, when the famous collection formed 
by the late Henry Philip Hope, and exhibited at the South Kensing- 
ton Museum for many years, was sold at auction. The Hope col- 
lection included the saphzre mervezlleux of Madame de Genlis’s 
“Tales of the Castle ;’ the King of Candy’s cat’s-eye, the largest 
known, having a diameter of an inch and a half; the Mexican sun- 
opal, carved with the head of the Mexican sun-god, and histori- 
cally known since the sixteenth century ; an enormous pearl, the 
largest known, weighing three ounces, and two inches in length ; 
the aquamarine sword-hilt made for Murat, King of Naples; and 
also many curious diamonds, sapphires, emeralds, and several 
hundred unique and magnificent gems. Such a collection should 
be preserved intact as a national possession. 

“Tn 1886 it was decided by the French Assembly that the crown 
jewels, with the exception of the famous ‘ Regent’ diamond, twa 
of the mazarines, and a few historic pieces reserved for the national 
museums, should be sold at public auction. These exceptions 
were made because it was feared that they would fall into the 
hands of Americans. The sale of this great historic collection 
took place in May, 1887. The 48 parcels were subdivided into 146 
lots; and there were 68 buyers, 12 of whom bought over 1,000,000 
francs’ worth each. The largest lot, the great corsage, which sold 
for 811,000 francs, was purchased by a single American firm, the 
largest buyer at the sale. The purchases of the firm amounted to 
2,249,600 francs, or about 34 per cent of the entire sum realized ; 
while as to quality, the same firm obtained more than two-thirds of 
the finest gems. Among them were the three mazarines; a pear- 
shaped rose brilliant, weighing 242% carats, for 128,000 francs; a 
pear-shaped white brilliant, weighing 22} carats, for 81,000 francs ; 
a white brilliant, weighing 287% carats, for 155,000 francs; and an 
oval brilliant, weighing 18,, carats, for 71,000 francs ; or 435,000 
francs for the four. All but one of their purchases were secured 
by private American customers. The great interest attached to 
this sale was due not only to the fact that many of the gems were 
of very fine quality, but also to their historic associations. The 
history of many of them could be traced back several hundred 
years. In its way this sale did more than any thing that had be- 
fore occurred to establish a reputation abroad for American taste, 
wealth, and enterprise. 

“ The collection of antique gems, numbering 331 pieces, formed 
by the Rev. C. W. King of Trinity College, England, the greatest 
of all writers on engraved gems, was sent to the United States for 
sale in 1881. This collection represents the keystone and the 
summing-up of Mr. King’s vast knowledge, and none has ever been 
more thoroughly studied. His numerous writings mark an epoch 
in the study of this branch of archeology; and only the loss of his 
sight led him to part with his treasures. The growing interest 
and taste in archeological matters in the United States induced 
him to send it here to be sold intact. In October, 1881, through 
the friendly mediation of Mr. Feuardent, it was purchased, and 
presented to the Metropolitan Museum of Art, by Mr. John Tay- 
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lor Johnson, then president of the museum, where it has since re- 
posed. 

“Near it will be placed the Somerville collection. Mr. Somer- 
ville, a Virginian by birth, and a gentleman of fortune and artistic 
tastes, while spending the past thirty-two years of his life in Eu- 
rope, Asia, and Africa, has collected cameos, intaglios, seals, and 
other historical gems; and, as a result of his liberal expenditure of 
time and money, he is to-day the owner of one of the most unique 
and valuable collections of engraved gems in the world, numbering 
over 1,509 specimens, including Egyptian, Persian, Babylonian, 
Etruscan, Greek, Roman, Aztec, and Mexican glyptic or jewel- 
carving art. All of these are represented by specimens of singular 
excellence, affording us a panoramic view of the achievements of 
civilized man in this direction. This remarkable collection, now at 
his home in Philadelphia, has been loaned to the Metropolitan Mu- 
seum of Art, New York, where it will soon be placed on exhibition, 
and the public will be afforded every facility to study the beautiful 
achievements of the glyptic art. 

“Of greater antiquity and archzologic value, because represent- 
ing a period before gems were cut in the form of intaglios, is the 
collection of the Rev. W. Hayes Ward, consisting of 300 Babylonian, 
Persian, and other cylinders. Two hundred of these he himself 
collected in Babylon and its vicinity, and sold to the museum at a 
nominal figure. Since that time he has collected 100 more cylin- 
ders. Many of them date from 2500 B.C. to 300 B.C., and are cut in 
lapis lazuli, agate, carnelian, hematite, chalcedony, jasper, sard, etc. 

“The death of Dr. Isaac Lea of Philadelphia, which occurred 
Dec. 19, 1886, in his ninety-fifth year, robbed the world of a great 
investigator in the field of precious stones. During the last twenty 
years of his exceptionally long and useful life, he devoted almost 
his entire time to studying the microscopic inclusions in gems and 
minerals ; and the cabinet he left contains thousands of specimens 
of rubies, sapphires, chrysoberyls, tourmalines, garnets, quartz, etc., 
all of which he had subjected to the most rigid microscopic scru- 
tiny, noting every interesting fact on the accompanying label. 
Only a small part of his work on this highly interesting subject has 
been published by the Philadelphia Academy of Sciences, in two 
papers (in 1869 and 1876), but Dr. Lea made ample provision in 
his will for the publication of the remainder. His extensive collec- 
tions of minerals and shells were bequeathed to the National 
Museum; and the gem-collection, to his daughter, Miss Lea. 
Two months before his death, I spent two hours with him, exam- 
ining a series of quartz inclusions, over which he worked with all 
the enthusiasm and brightness of youth. 

“ One of the many benefits traceable to the New Orleans Exhi- 
bition was the appropriation given to the National Museum for 
their exhibit. This was wisely expended by Prof. F. W. Clarke in 
the purchase of a complete series of precious stones, many of 
which, although not expensive, are still the finest in the United 
States, from an educational standpoint. Since the exposition many 
fine specimens have been added by purchase and donation, espe- 
cially the diamonds and pearls presented by the Iman of Muscat 
to President Buchanan, consisting of 138 diamonds and 150 pearls, 
all of good quality. The collection numbers about 1,000 speci- 
mens, and embraces almost every known variety of precious stone, 
many of them in very fine examples.” 


A Proposed Steel ‘Vacuum’ Balloon. 


The committee of the House of Representatives on acoustics and 
ventilation has actually reported favorably a bill appropriating 
seventy-five thousand dollars to subsidize a man who thinks he can 
construct a steel ‘vacuum’ balloon of great power. He is to be 
allowed to use the facilities of one of the navy-yards for the build- 
ing of his machine, and is to have the money as soon as he has 
expended seventy-five thousand dollars of private capital upon his 
air-ship. 

One of the mathematical physicists of Washington was asked by 
a member of Congress whether such a balloon could be successfully 
floated. He set to work upon the problem, and here are some of 
his results, which are rather curious :— 

A common balloon is filled with hydrogen-gas, which, being 
lighter than air, causes the balloon to rise and take up a load with 
it. But, as the pressure of the gas within is equal to the pressure 
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of the atmosphere without, no provision other than a moderately 
strong silk bag is required to prevent collapse. The inventor of the 
proposed steel balloon hopes to gain greater lifting-power by using 
a vacuum instead of gas, the absence of substance of any kind being 
lighter than even hydrogen-gas. But he has to contend with the 
tendency of the shell to collapse from the enormous pressure of the 
atmosphere on the outside, which would not be counterbalanced 
by any thing inside of it. 

The first question which presented itself was, how thick could 
the metal of the shell be made, so that the buoyancy of the sphere, 
which would be the most economical and the strongest form in 
which it could be constructed, would just float it without lifting 
any load? The computations showed that the thickness of the 
metal might be .000055 of the radius of the shell. For example: if 
the spherical shell was one hundred feet in diameter, the thickness 
of the metal composing it could not be more than one-thirtieth of 
an inch, provided it had no braces. If it was thicker, it would be 
too heavy to float. Now, if it had no tendency to buckle, which of 
course it would, the strength of the steel would have to be equiva- 
lent to a resistance of more than 130,000 pounds to a square inch 
to resist absolute crushing from the pressure of the air on a cross- 
section of the metal. Steel of such high crushing-strength is not 
ductile, and cannot be made into such ashell. If the balloon isto be 
braced inside, as the inventor suggests, just as much metalas would 
be used in constructing the braces would have to be subtracted 
from the thickness of that composing the shell. Of course, such a 
shell would buckle long before the thickness of the metal of which 
it was composed was reduced to .000055 of its radius. 
words, it is mathematically demonstrated that no steel vacuum 
balloon could be constructed which could raise even its own weight. 

This is an illustration of how intelligently Congress would be 
likely to legislate on scientific matters unguided by intelligent scien- 
tific advice. 

Death of Prof. E. B. Elliott. 

Prof. E. B. Elliott, actuary of the Treasury Department, died 
suddenly of heart-disease on Thursday, May 24. He was nearly 
sixty-five years of age, and had been in the employ of the govern- 
ment since 1861. Professor Elliott was born in Sweden, Monroe 
County, N.Y., was graduated from Hamilton College, and, after 
teaching, became interested in the early development of telegraphy, 
—an interest which he retained as long as he lived. His great 
skill in making computations led him later to become the actuary 
of a life-insurance company in Boston, which position he filled until 
called to a similar office in the United States Sanitary Commission, 
in 1861. 

In 1865 he was secretary of the commission for revising the 
United States revenue laws, and in 1871 entered the Civil-Service 
Reform Commission. His service as actuary of the Treasury De- 
partment has covered a great amount of statistical and computation 
work, which has been of the greatest value both to the govern- 
ment and to Congress. Professor Elliott was a member of the 
American Association for the Advancement of Science, of which he 
was chosen one of the vice-presidents in 1882. He was always 
very active, and presided over the section of economic science and 
statistics. He was also a member of the Washington Philosophi- 
cal Society, and, at a meeting reviewing the work of the last ten 
years, it was reported that he had presented more papers to that 
society in that period than any other member. He was a member 
of the Cosmos Club and of many foreign learned societies. 

He has published a great number of papers on mathematical 
physics and statistics, and in 1863 was a member of the Interna- 
tional Statistical Congress in Berlin. He was greatly interested in 
horology, and an active member of the American Horological 
Society. At the time of his death he was engaged upon some im- 
portant original investigations in that line. He was the first to 
have a clock constructed with hands to indicate standard time in 
the different divisions of this continent, long before any one hoped 
that it would be so generally adopted in the United States. 

Professor Elliott prepared the tables of weights and measures in 
the appendix of Webster’s ‘ Counting-House Dictionary,’ and also 
those constructed on the metric system. He made his greatest 
reputation by his many valuable statistical reports on coinage, 
weights and measures, and on bonds. Some of these were pub- 
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lished in the last ‘ United States Census Report,’ especially in the 
volume on vital statistics. He was a very genial and companion- 
able man, rather contemplative, weighing carefully every new fact 
brought to his attention, and striving to foresee its effects. He 
will be greatly missed in Washington, and it will be very difficult 
to fill his place. 

The Tape-Worm in Sheep. 

Over eighty-five per cent of the sheep examined in Colorado last 
summer, according to a report made by Dr. Cooper Curtice to the 
Biological Society at a recent meeting, were infected by a tape- 
worm which is apparently indigenous to the Western country. 
Similar parasites had been described in 1856 by Dr. K. M. Diesing 
from specimens obtained by Natesen from Brazilian deer ; but since 
that time the species was apparently unnoticed. This species is 
interesting, first, on account of its peculiar anatomy and the life- 
history of the individual parasite; second, because of the history of 
this species, which indicates it to be the first acquisition of a native 
parasite by the sheep on this continent, and its subsequent distri- 
bution in the United States; and, third, from an economic stand- 
point, the discussion of it including a consideration of the disease 
produced in sheep — the actual loss in death-rate, in wool and mut- 
ton, due to the parasite — and of the problem of cure and preven- 
tion of the disease. 

After describing the parasite, Dr. Curtice said that these tenia 
occur in the duodenum and gall-ducts of Western lambs and sheep. 
They sometimes fill each. So tightly do they pack the gall-duct at 
times, that they cannot be withdrawn without breaking them, and 
the duct itself is distended by them. The smallest tania, about 
half a centimetre long, are always found in the duodenum. They 
may be found from May to January: no observations were made in 
the winter months. From the duodenum they pass into the gall- 
duct, and occasionally into the pancreatic duct. The tenia are 
usually found in assorted sizes, from the young to the adult, but all 
may be nearly equal in size. From observations made upon a great 
number of lambs, it seems that these parasites cannot mature in less 
than six, or possibly ten months; so that the taenia in lambs would 
not be capable of infecting other lambs until the former became 
yearlings. No stages intermediate between the embryo escaping 
from the parent segment and the tenia five millimetres long were 
found. 

As this species has not been described in Europe, and has not 
been noticed in eastern United States, it seems to have been ac- 
quired by the sheep since their importation into this country. Span- 
ish sheep were first imported about 1820. From the early impor- 
tation of sheep into Mexico and lower California arose those im- 
mense herds of mission sheep, and eventually the millions of sheep 
now found in the West. These sheep are rapidly being interbred 
with better grades of Eastern sheep; but the Mexican sheep fur- 
nished the material with which the sheep-men of the Plains began. 
The history of the acquisition and distribution of this parasite is 
believed, then, to be coincident with the history of these sheep since 
their arrival in this country. This parasite, originally affecting deer 
on this continent, is believed by Dr. Curtice to have become in- 
grafted into sheep, animals with similar life-habits, and, through the 
favorable conditions of ranching, to have spread rapidly with the 
increase of the flocks. Its distribution is now from Oregon and 
Wyoming southward, and Nebraska and Kansas westward. 

The disease they cause in sheep makes its appearance gradually, 
and increases as the parasites grow. It is characterized by a hide- 
bound, tucked-up condition of the lambs, which is indicative of lean, 
ill-conditioned animals. Sheep may be apparently strong and 
healthy, and still harbor a number of these parasites. The poorer 
lambs generally die from exposure to inclement weather, or from 
smothering by piling on top of each other in storms in their en- 
deavors to keep warm. The actual loss by death among the lambs 
is probably the least portion of it; that occasioned by the dimin- 
ished amount of fat, muscle, and wool, which, though small for 
each animal, is constantly present from year to year, forms the 
larger, and aggregates a total loss to the sheep-husbandry of the 
Plains which is probably greater than that due to the scab-insect. 

As yet no effective medicinal remedy for the destruction of these 
parasites has been discovered. Something may be done in the way 
of prevention; but, until the complete life-history of the taenia is 
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known, an entirely satisfactory plan of prevention cannot be pro- 
posed. At present, watering from troughs instead of from prairie 
pools, pasturing the lambs on prairie not recently pastured on by 
older sheep, and, after weaning, removing them to fresh pastures, 
arerecommended. The practice of winter feeding on grain and hay 
undertaken by ranchmen is especially advisable in keeping up the 
health of infected animals. 


ELECTRICAL SCIENCE. 
Long-Distance Telephone-Lines. 


IT is known that there is considerable difficulty in transmitting 
speech by telephones over long distances, unless special precautions 
are taken in the construction of the lines. Dr. Wietlisbach has 
investigated the best conditions for telephone-lines, and has arrived 
at the following laws for the effect of the disturbing causes :— 

1. The greater the resistance and leakage, the smaller is the 
strength of the received current. 

2. Self-induction favors high notes. 

3. Capacity favors low notes. 

4. The resistance diminishes the effect of self-induction, and in- 
creases the effect of capacity. 

5. Leakage diminishes the effect of capacity, and increases that 
of self-induction. 

6. In a conductor having both self-induction and capacity, the 
relative intensity of the undulations increases and decreases peri- 
odically with the rise in the height of the note. 

7. The magnetic permeability and the polarization of the con- 
ductor destroy the clearness of the transmission. 

If all of the factors remained constant, it would be possible to 
design a line in which the relations between capacity, self-induc- 
tion, resistance, etc., were such that all notes would be transmitted 
with equal clearness. For example: in a submarine cable where 
the capacity is great, a man’s voice is heard farther and more dis- 
tinctly than a woman’s, since capacity favors low notes as compared 
with high notes ; but it would be possible to so increase the self- 
induction of the line that both would be heard with equal distinct- 
ness, and at the same time both would be more perfectly repro- 
duced, since all of the tones would be given their proper relative 
values. 

Unfortunately this cannot be readily done in practice, since the 
leakage, which diminishes the effect of capacity and increases that 
of self-induction, is in most lines a quantity which varies with the 
state of the weather. Dr. Wietlisbach thinks, therefore, that the 
best way to build a line is to make all of the effects as small as 
possible, using a looped circuit of copper wire of low resistance and 
capacity. The empirical rule used in practice is to make the prod- 
uct of the resistance and capacity of any line less than a certain 
constant which has been determined by experiment. One would 
suppose, however, that, by roughly adjusting the capacity and self- 
induction of the line, much clearer speech would result. 


POSSIBILITIES AND LIMITATIONS OF CHEMICAL GENERA- 
TORS OF ELECTRICITY. — Mr. Francis B. Crocker read a paper 
before the American Institute of Electrical Engineers with the 
above title, which cannot fail to be of interest at the present time ; 
more especially as primary-battery schemes seem about to invade 
this country from what has been until now their home, England. 
Mr. Crocker first gives the ordinary formula for calculating the 
electro-motive force from the energy of chemical combinations that 
go on,— & = 4.16 aH, “where £& is the electro-motive force, a 
the electro-chemical equivalent (grams per coulomb), and 7 is 
the number of heat-units (gram-degrees) produced per gram of 
material by the given combination.” It should be pointed out here 
that this formula is slightly inaccurate, as has been shown by Wil- 
lard Gibbs and Helmholtz. Gibbs gives it as (putting in the 


above form) E = 4.16 aH ae where 7 is the temperature of 


dissociation, and 7 the temperature of the cell. We would expect, 
then, that the electro-motive forces obtained from experiment, and 
those calculated from the uncorrected formula, would be slightly 
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different, the latter being slightly higher. 
interesting :— ~ 


The following table is 


Combining with | 


| Bromine. \| Iodine. 
Chlorine. 

Metalic’ at | a 
Calcu- Deter-  Calcu- Deter-  Calcu- Deter- 
lated. | mined. || lated. | mined. || lated. | mined. 
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INERT, aonecsossencaese 2.30 2.00 1-70 | 1.53 \| I.00 | 88 
IGGNoGaosasogda  aetiesvda¢endo 1.75 1 60 1.50 | 1.30 85 -68 
Cobalt 1.64 1.43 — | — - | — 
INDORS coneo loons acdeoemssce 1.57 1 33 | = | — | — = 
ADIN s goood oosodoodeetasennes 1.70 r.61 || 1.50 I 30 — — 
WEES copesace coca. o2b05207 1.76 1.63 || 1.38 1.33 85 83 
(Coppenee eee eeeeecerrrirr 1.40 1.32 1 1.07 1.02 69 64 
SUMGP ooonosbabdes coogesdr ocd 1.25 1.11 97 | 95 -59 65 
INOGTNOMc.cosshad ootmondooce 1.30 1.22 || = || — | — _ 
Bismuth.... ... ns[elslofein = vejeielaiee 1.30 I 21 | — — - — 


The table of costs is, however, really important, especially to in- 
vestors. In the table there is given opposite each substance the 
amount consumed and the cost for a horse-power hour. To find 
the total cost of a cell, the sum of the costs of its constituents 
should be taken. These cells all employ zinc as the positive ele- 
ment. 


o the - ok 2 
E 52 5 2a8 
> Te a pee S$) 
7 $ En Ss Bee 
Material ; ei 2 5 Pacns 
° pa) A 3s 
5 5 om =) oS 
Zinc used with following Electro- Oe oe Zs S S 5 =2 
at m tH ee om 2 Sots 
Negative or Depolarizing Ele- 2 Os 3 BZ ou < 
As rs = 2 Ogee 
ments. £ er 5 = oo 2, 
i ras =) Sz Pine 
i} ve 
a “ aS 2 5 
Volts. | Pounds. Pounds. Gio) ws 
Bree Odie) 2 cytes eielele eleisiel- = isiolel-ln) 1.200 1.67 6.53 $22.97 
Hree|Dromin ese eee eer err mien 1.790 | 1.12 2 76 1.12 
Hreeichlorinesener ee merle tletle rte 2.110 | -95 I 04 = 
Mreeioxyg ene eee eheeeiee cnet 1.900 1.05 26 _ 
Bireersulphu tereliicslemtesiieciemetrtcter 950 | 2.10 1.03 17 
Chemical Compounds. 
WiiGisosoonsbapcnécndon sasot ease 500 4-00 1.10 = 
Nitric acid.. | I goo | 1.05 2.04 20 
@hromic acid... .-....--. ...-.--- | 2 000 1.00 1-03 28 
Copper sulphate (anhyd.)........ | 1.079 1.86 Aechy || = 
0G os crystals....... ..| 1.079 1.86 7-13 50 
Iron perchloride.......-.......-... | 1.550 1.30 6.50 | 74 
: | 
Silvenich loridemejiisteteristecietelats 1.060 1.89 8.32 133 25 
Mercury sulphate.........-...... I 420 1.41 10.70 5 45 
| 
Mixtures. | 
Potassium bichromate (3 parts) ) 
aoe 2.000 1.00 5.08 27 
Sulphuric acid (7 parts) iol 
Potassium bichromate (3 parts) | | 
~.| 2.000 1.00 7.04 42 
Sulphuric acid (4 parts) j 


In this table the products of the action are not taken into account. 
In some cases these products would be of considerable value, as 
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Mr. Crocker points out. There seems in the list no practical bat- 
tery that will give a horse-power hour for less than twenty cents, — 
an enormous price compared with the cost of electric energy from a 
dynamo. One thing must be borne in mind: the cost of materials 
is obtained from price-lists of chemical companies, and would be 
materially decreased if the substances were made in large quanti- 
ties. It will be seen that it will be impossible, however, to reduce 
the prices, just at present, to compete with a dynamo supplying 
energy at less than one cent per horse-power hour: so, while pri- 
mary batteries have an important and extended field for telephonic 
purposes, telegraph-lines, bells, etc., they can hardly succeed in the 
more serious work of supplying power and light. 


THE SEEL INCANDESCENT-LAMP FILAMENT. —A patent has 
just been issued in this country for an incandescent-lamp filament 
which is both novel and successful. The following is the method of 
preparation: threads of cotton, silk, or other vegetable fibre are 
steeped in a solution consisting of a silicate or salt, gum-senegal, 
and caustic soda, and then rolled between warm grooved rollers. 
The thread is then carbonized inthe usual manner. Toregulate the 
resistance of the resulting filament, it is placed in a vessel into 
which melted paraffine is run, and when the latter hardens an elec- 
tric current is sent through the filament. As the thread heats, part 
of the paraffine nearest to it is liquefied, and, as the heat becomes 
more intense, carbon is deposited on the filament, the solid outer 
shell of the paraffine preventing any air from getting to it. The 
resistance gradually decreases as more carbon is deposited. When 
it reaches its proper value, the current is cut off, the whole of the 
paraffine melted, and the thread removed. The gum-senegal com- 
pletely fills the pores of the filament, making it very strong, while 
the silicate and caustic soda surround the inner core. We have, 
then, three layers, — the central carbonized thread, the silicate, and 
the outer layer of deposited carbon. 


THE CARRIERE ACCUMULATOR. — Several attempts have been 
made to produce a secondary battery in which the supports are of 
carbon instead of lead. A great difficulty in the present types of 
secondary battery lies in their excessive weight, caused to a great 
extent by the plates used as a support for the ‘active’ material, the 
inactive support-plates sometimes making up half the weight of the 
complete cell. Carbon would, for some reasons, make an excellent 
support for the active material : it is light, a good conductor, and it 
is not attacked by the acid in the cell. It has been found, however, 
that carbon plates will quickly disintegrate when used for battery 
purposes. If the active material is in cavities in the carbon plate, 
the expansion on discharge will gradually disintegrate the plate ; 
while, if it is applied on the surface, it will soon drop off. M. Car- 
riére makes his plates especially dense and hard, and, after apply- 
ing the active material, he puts them horizontally in a cell with 
cocoanut-fibre between the plates. Whether this peculiar disposi- 
tion of the plates and their special construction will be effective, can 
only be determined by experiment. 


HEALTH MATTERS. 
Wear and Tear of the Medical Profession. 


THE State Board of Health of Illinois has recently published a 
tabulation and analysis of a mass of material which has been accu- 
mulating during the past ten years, bearing on the wear and tear of 
the medical profession of that State. This report, which is written 
by Dr. John H. Rauch, the able secretary of the board, is a most 
valuable contribution to the subject, and brings prominently to view 
the dangers incident to a medical life. Dr. Rauch says that for 
more than ten years he has been impressed in a general way with 
a conviction that this wear and tear was underestimated; that the 
active practice of medicine was not so conducive to longevity as is 
popularly supposed, nor as writers on such subjects, basing their 
conclusions on the data obtained from medical biographies, cyclo- 
peedias, etc., had been led to believe. 

The source of error in this latter instance is obvious. The sub- 
jects of biographies, cyclopedia articles, memoirs, etc., are neces- 
sarily the men who have attained eminence, or at least prominence ; 
and, in the nature of the case, prominence in the medical profession 
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is largely the fruit of long service and length of days. In other 
words, the exceptional class which, partly by very reason of long 
life, has attracted most attention, has been hitherto taken as an in- 
dication of the longevity of the profession as a whole. Thus we 
find one writer (Dr. George M. Beard) citing the deaths of 490 
Massachusetts physicians whose average age at death was 57 years, 
and 35 out of every 100 of whom attained to 70 years. The aver- 
age age of the subjects of Gross’s ‘ Medical Biography’ was 59 
years, although it is ingenuously added that these “ included several 
who died before their prime.” Similarly Thacher's ‘ Medical Bi- 
ography’ makes mention of 145 physicians, and the fact that their 
average age at death was 62.8 years is quoted —as are the other 
instances — as proof of the longevity of medical men. Still another 
fact should be taken into consideration in the case of the class who 
figure in biographies. It is composed very largely of city physi- 
cians, and of the men who, in the smaller towns, are in a position 
to select their practice and adjust their labors with some regard to 
regular hours of sleep, meals, and relaxation. Comfortably housed 
at home, properly protected from the weather when making visits, 
free from the harassing cares of the res anguste@ domz,and beyond 
the torturing anxiety which too often besets the struggle for practice, 
—the conditions of life in these cases are undoubtedly favorable to- 
longevity. But these are the fortunate few, who bear no more nu- 
merical relation to the rank and file of the profession than the 
general officers do to the rank and file of an army. 

Compared with these biographical subjects, upon whose length 
of honorable and successful years is predicated the assertion that 
the wear and tear of the profession does not prevent its members. 
from attaining a high average longevity — compared with these, Dr. 
Rauch has, as the result of an extensive correspondence and syste- 
matic record, obtained data which show that the average age at 
death (in Illinois, at least)is not much over 52 years; and that only 
about 11, instead of 35, in every 100 attain the scriptural limit of 
threescore years and ten. 

In older communities it is entirely probable that this rate may be 
exceeded. In Massachusetts, for example, the average age at death 
of 1,166 physicians, occurring during a period of nearly thirty-two: 
years, is given as about 55 years; but the Illinois statistics — col- 
lected with painstaking care, and dealing with more than double 
the number living annually —do not furnish any such favorable 
result. To avery great extent the discrepancy between Illinois and 
Massachusetts is due, no doubt, to the different conditions which 
obtain in the two communities, — the one a comparatively newly 
settled State, with a population containing less than the normal 
proportion of the middle-aged and beyond; the other, one of the 
oldest settled commonwealths, with an excess of ages beyond the 
middle life, and with what Dr. Holmes calls the ‘‘ adjustable condi- 
tions of living ’’ so perfected as to materially conduce to the pro- 
longation of life. But in addition to this difference there must also. 
be taken into consideration the radical difference in the modes of 
collecting the data upon which the average age at death has been 
computed. 

For Illinois these data have been obtained through official rela- 
tions with an aggregate of some 14,000 physicians during a period 
of over ten years. The fersonmel may be taken as fairly represen- 
tative of the profession generally, since it is composed of about 
one-sixth of physicians of a large city, Chicago, and the remainder 
of physicians of smaller cities and towns. During these ten years. 
there has been an average of 6,000 living per annum, and the ag- 
gregate deaths have been about 800, or an annual death-rate of 
13.3 per thousand. These round numbers and the period covered 
are cited to show that the data are extensive enough to insure sub- 
stantially trustworthy results in the tabulations and deductions. 

An examination of the tables shows, that while the death-rate of 
physicians in Illinois for the first few years after entering upon the 
practice of medicine is lower than that of all males in Illinois, and 
greatly less than that of the whole population of the country at 
large, it increases beyond that of the former class during the decade 
from 4o to 50, and is greater than that of the latter class in the 
next decade. 

The obvious inference is, that physicians, on entering practice, 
form a class of selected lives, since they have an advantage of 
nearly 3 per cent as compared with all males at the same ages, — 
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that is, from 24 to 40, — and of over 50 per cent as compared’ with 
the total population, both sexes, at the same ages ; this latter great 
disparity being no doubt largely due to the casualties among women 
during the child-bearing period. As the wear and tear of practice 
begins to tell, this advantage is soon lost; so that during the period 
from 30 to 70 the death-rate of physicians is 8 per cent greater than 
that of all males, and during the period from 40 to 70 it is more 
than 11 per cent greater than that of both sexes. 

An examination of the causes of death reveals the result of the 
exposure, irregular hours, broken rest, and mental anxiety which 
are the lot of the average practitioner. 

In the grouped causes of death it is seen that consumption, dis- 
eases of the respiratory organs (including 91 from pneumonia), and 
Bright’s disease caused 268 deaths, or more than one-fourth of the 
total. If to these be added a share of the deaths from diseases of 
the heart, — the seguele of rheumatism, — a fair estimate may be 
made of the effect of exposure to the vicissitudes of weather upon 
the wear and tear of medical life. Asa result of mental strain and 
anxiety, of insufficient, irregular, and interrupted sleep, and similar 
causes, is the total of deaths from diseases of the brain and ner- 
vous system, embracing 43 from various formsof paralysis. In the 
group of zymotic diseases (enteric fever given separately) there were 
5 deaths from diphtheria, 1 each from small-pox and yellow-fever, 
and 8 from traumatic infection (septicaemia. Se) all contracted 
from attendance upon patients. 

Less creditable to the szorale of the profession are the 18 deaths 
from over-doses of opiates and narcotics, the 7 admitted suicides, 
and the deaths from alcoholism, direct and indirect, — 12 of the 
former, and at least 8 of the latter. There is this to be said, how- 
ever, in this connection : that the proportion of mortality from these 
causes is steadily diminishing ; and my observation shows that this 
diminution is largely the yeas It of an amelioration of the conditions, 
especially of country practice, due to better roads and methods of 
locomotion, increased comfort in living, and less physical strain 
upon the practitioner. Ten years ago the resort to stimulants upon 
exposure to the weather, and under the harsher conditions of prac- 
tice which then obtained, was much more common than it is to-day. 
And this is also true of the use of opiates and hypnotics. The 
practitioner, familiar with their power to temporarily stimulate to 
further endurance, or to produce sleep when nervous and exhausted, 
had formerly greater temptation to resort to the use of these agents, 
always ready to hand. 

While there is a total of 12 deaths reported during the ten years 
as due to alcoholism direct, there has been only one in the last four 
years ; and of the 18 deaths from over-doses of opiates and hyp- 
notics in the entire period there has been only one in the last three 
years. In addition to the amelioration in the conditions of practice 
as a cause of this result, it is only fair to take into consideration 
also the improved moral status of the profession in this State. 

Although the figures and deductions here submitted are believed 
to be substantially accurate, — being, if any thing, understatements, 
— they are offered only as a provisional contribution to the study of 
the subject, which is by no means exhausted. The numbers under 
observation, and the period covered, are greater than any thing 
heretofore utilized for this purpose in this country, so far as I am 
aware, and have cost much labor, which may be materially lightened 
in the future by very little effort on the part of physicians in making 
returns of death certificates, and by county clerks in forwarding 
them to the office of the board. It is hoped that the interest which 
this presentation of the subject may reasonably be expected to 
arouse will lead to this result. 

CARPET-BEATING IN PARIS.— The Conseil de Salubrité of 
Paris has prescribed the following conditions under which the beat- 
ing of carpets will be permitted in the city. The carpets must be 
brushed and beaten in entirely shut-up rooms, and the dust depos- 
ited on the floor will be washed with water containing some disin- 
fectant of potent action. Strips of wool, etc., must be burnt imme- 
diately. This action has been taken because of the nuisance caused 
by the beating of carpets in the open air in the built-up portions of 
the city, and because of the danger which is believed to exist, due 
to the fact that many of the carpets come from houses in which 
contagious diseases have prevailed, and that in the process of beat- 
ing and shaking the germs are dislodged. 
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BOOK-REVIEWS. 


Déscovery of the Origin of the Name of America. 
DE St. Bris. New York, Amer. News Co. 8°. 


IT seems almost as if the sober historian owed his thanks to a 
class of half-learned wanderers on the outskirts of historical studies, 
for keeping up with the unthinking a certain factitious interest in 
early American history, and so to produce readers, who in the end 
learn to distinguish the limits of historical evidence. One of these 
happy enthusiasts fabricates as a designation for the precipices of 
the Hudson the words L’anormée berge, and of course finds Norum- 
bega along the Palisades. Another finds a rock in a river, —it is 
so unusual to find rocks in rivers, —and places Leif’s-booths in Old 
Cambridge, Mass. Another finds ‘ Amerrique,’ or something else, 
attached to a mountain, or presumably attached, and thinks Ves- 
pucius is a humbug. Another finds a Peruvian tribe called by 
something that sounds like ‘America,’ and says that the New 
World was named in that way, it being no matter that the name 
« America’ was in use for the new continent years before Peru was 
discovered. 

The latest of these whimsical revellers finds, that, after all, Co- 
lumbus received his reward in having the name of his continental 
‘find’ evolved from ‘Amaraca,— the spot, as he says, where the 
great navigator first struck the mainland. This last writer has 
printed a thick pamphlet called ‘Discovery of the Origin of the 
Name of America,—the Most Illustrious Aboriginal National 
Name of the Continent, by Thomas de St. Bris, — and undertakes 
gravely the more difficult task of convincing others, after he has 
accomplished the far easier one of convincing himself. 

The new interest in the study of American history must be ac- 
cepted, we suppose, with all its train of erratic followers. New inter- 
ests are always handicapped with such impediments. Itis useless to 
follow Mr. St. Bris in all his gyrations. When he refers to the au- 
thority of Wald-see-Miiller, and his story of thesapplication of the 
name of ‘ America’ as history accepts it, there is something delicious 
in his saying ‘‘ that ideas of that age were often printed without the 
slightest reason.” We wonder if Mr. St. Bris ever heard that the 
Spanish Government never recognized during the age of discovery 
any name for the New World but the ‘Indies,’ when he tells us 
that ‘Charles V., one of the most famous monarchs of the world, 
gave his western hemisphere one of the most illustrious names of 
antiquity!” Mr. St. Bris has got yet to learn the alphabet of his- 
torical research. 


Report of the Datry Commissioner of the State of New Jersey, 
1887. Trenton, State. 8°. 


WE have had occasion in the past to congratulate the people of 
New Jersey on the fact, which we think is generally conceded among 
sanitarians, that the reports published by the board of health of that 
State occupy the very first rank in the reports of State boards 
of health; and that the work done by that board in improving the 
sanitary condition of the State, not alone through the instrumentality 
of beneficent laws, but also largely through the educational influ- 
ences set at work by the State board, is of the highest order, and 
cannot but be of immense value to the State, both in improving the 
health of its people and the value of its property. To Dr. E. M. 
Hunt, the secretary of the board, more than to any other one man, 
is this due. Equally worthy of commendation is the work of Dr. 
William K. Newton, the dairy commissioner of the State. The re- 
port of this officer, which is before us, is the second which has been 
published. It deals with the subject of oleomargarine, the sale of 
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which is prohibited in the State, unless the seller informs the pur- 


chaser what the article is, and presents him a printed notice bear- 
ing the name of the article, with milk, and with foods and drugs. ” 
Penalties for the violation of the law to the amount of $3,100 have 
been received during the past year. In the prosecution of those 
who furnish impure or adulterated milk, $3,900 have been collected 
in fines. The report contains a number of interesting special re- 
ports, among which are the following: ‘ Testing for Color in Oleo- 
margarine;’ ‘Lard, its Aulteration and Detection;’ ‘ Condensed 
Milk ;’ ‘The Composition and Methods of Analysis of Condensed 
Milk,’ by Prof. H. B. Cornwall ; ‘Honey and its Adulteration ; ’ 
«Analysis of Adulterated Honey,’ by Shippen Wallace; ‘ Vinegar 
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and its Adulteration;’ ‘Canned Foods ;’ ‘Candies;’ ‘ Poisoning 
from Smoked Sturgeon ;’ ‘ Baking-Powder;’ ‘ Bread;’ ‘ The Food 
at the State Camp;’ ‘ Foods for Invalids and Infants,’ by Prof. A. 
R. Leeds;’ ‘Estimation of Morphine in Opium,’ by Prof. H. B. 

_ Cornwall; and ‘Notes on Drugs sold in New Jersey,’ etc., by Au- 
gust Drescher. 


American Fishes. 
Book Co. 8°. 


By G. BROWN GOODE. New York, Standard 


THIS is a book which every devotee of the rod will be glad to 
possess. Mr. Goode modestly says in the preface that he yielded 
to his publisher’s request for a ‘book about fish and fishing in 
America,’ feeling that he knew more on this subject than on any 
other: Since 1874 Mr. Goode has been more or less closely con- 
nected with the United States Fish Commission, has been abroad 
as the representative of the United States to the foreign fishery ex- 
hibitions, and has in several books and innumerable articles pub- 
lished the results of his observations and investigations. For a 
time Mr. Goode acted as fish commissioner after the death of Pro- 
fessor Baird, resigning the position only that he might devote all 
his energies to the National Museum. 

In the present volume no attempt is made to cover all of the 
1,750 species known to exist on this continent: the object has 
been rather to give information about every North American fish 
likely to be of interest to the general reader either on account of 
its food-value or its gameness. All of this information is couched 
in such language as to be perfectly intelligible to those not conver- 
sant with the mysteries of scientific terminology; and, as the au- 
thor states, the book is intended for “the angler, the lover of na- 
ture, and the general reader.’ A figure is given of nearly every 
species, and these figures are most admirable, resembling fre- 
quently the carefully prepared drawings of the Fish Commission. 

Mr. Goode gives vent to one lamentation in which he will meet 
the sympathy of those who have had the products of their pens 
published as public documents. It is probable that most of those 
who have ever had the curiosity sufficient to induce them to take 
down from the shelves of some country library one from the rows 
of mourning-clad volumes of government reports have never gone 
further than the ‘honor to transmit.’ One of the chief objects of 
the author in writing this book was to see some of the results of 
his twenty years’ study printed in substantial and dignified shape. 
We had never thought of our black-clad friends as Jacking in 
dignity, and they are certainly substantial enough for such use as 
they get; still the public is to be congratulated on having so well 
made a book on a subject so ably and successfully handled. It is 
a book on fish and their habits, and there is no attempt to tell of 
rods and flies. 


NOTES AND NEWS. 


THE June number of The Century opens with the second of 
Mr. Kennan’s illustrated articles, this one being on ‘ Plains and 
Prisons of Western Siberia... The Lincoln history in this number 
contains chapters on ‘The Advance,’ ‘ Bull Run,’ ‘ Frémont,’ and 
‘Military Emancipation.’ The iast of the present series of illus- 
trated Western articles by Mr. Roosevelt is entitled ‘ The Ranch- 
man’s Rifle on Crag and Prairie.’ Another illustrated article is 
written by Mr. Theodore De Vinne, printer of Ze Century, and is 
entitled ‘A Printer’s Paradise: The Plantin-Moretus Museum at 
Antwerp.’ Mr. Burroughs’s appreciative article on ‘Matthew Ar- 
nold’s Criticism,’ it seems, had been sent to the printer for the June 
Century before Mr. Arnold’s death. In the same number Mrs. 
van Rensselaer points out some of the errors into which Mr. Ar- 
nold fell in discussing American art. Professor Atwater’s food- 
article this month discusses the question ‘What We Should Eat.’ 
The fiction of the number includes some chapters of Dr. Eggles- 
ton’s novel, ‘The Graysons. The concluding portion of Henry 
James’s ‘ The Liar’ is given ; with two short stories, ‘Selina’s Sin- 
gular Marriage,’ by Grace Denio Litchfield, and a love-story, ‘ By 
Telephone,’ by Brander Matthews. A biographical paper is devoted 
by Mrs. Herrick to Col. Richard Malcolm Johnston, the Southern 
story-writer. A portrait of Colonel Johnston accompanies the ar- 
ticle. In this number there is another article by Mr. Cheney on 
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bird-songs; there is also a group of poems. The June Sf, 
Nicholas has as a leading article, ‘A Great Show,’ by Prof. Alfred 
Church, describing the Circus Maximus at Rome. Thomas Nel- 
son Page continues the serial, ‘ Two Little Confederates,’ and Celia 
Thaxter contributes a children’s story, ‘ Cat’s-Cradle.’ ‘Caterina 
and her Fate,’ by E. Cavazza, is an old Sicilian legend put into 
verse, and illustrated by R. B. Birch. Among the lighter features 
are contributions by Amélie Rives, Emilie Poulsson, Margaret 
Johnson, Estelle Thomson, Julia P. Ballard, Alfred Brennan, and C. 
W. Miller. Despite the fire, the June issue of Zhe Amerdcan 
Magazine isa good number. Among the notable features is a 
paper on ‘Our Defences from an Army Standpoint,’ by Gen. O. O. 
Howard ; ‘The Art of Entertaining,’ by Mrs. Gen. John A. Logan ; 
‘Dickens on the American Stage,’ by George Edgar Montgomery ;. 
and ‘ Barbados: The Elbow Island,’ by Dr. William F. Hutchin- 
son. In spite of reports to the contrary, Te Cosmopolitan 
magazine will continue to be published. The June number, shortly 
to be issued, promises to be the best it has ever sent forth. The 
leading article, upon ‘The Romance of Roses,’ is an account, by 
Sophie B. Herrick, of the stories clustering about these universal) 
favorites. It is illustrated by many engravings and by four colored, 
pages. 

— Under the head of ‘ Philosophical Papers, of the University of 
Michigan,’ Andrews & Company, Ann Arbor, are now publishing a 
second series. These papers were prepared by specialists in the. 
university, under the direction of the philosophical department, and,. 
with but one exception, were read before the Philosophical Society, 
being selected and edited by Prof. George S. Morris. The series. 
consists of four papers, —‘ The Ethics of Democracy,’ by Prof. 
John Dewey; ‘Speculative Consequences of Evolution,’ by Prof. 
Alexander Winchell; ‘Lessing on the Boundaries of Poetry and 
Painting,’ by Prof. E. L. Walter; ‘The Ethics of Bishop Butler and Im-- 
manuel Kant’ (a thesis for the degree of Ph.D.), by Webster Cook. 
Cassell’s ‘ Pocket Guide to Europe,’ the 1888 edition of which is; 
just out, was planned by E. C. Stedman, to meet the demand for a 
general European guide-book, small enough to be carried easily in 
a gentleman’s or lady’s pocket, and yet more complete than any 
other single-volume guide. It was compiled by Edward King of Paris, 
who personally went over most of the routes described. It was 
revised by M. F. Sweetser of Boston, and is re-edited and kept up 
to date by Mr. Stedman, with the aid of experts in the London 
office of Messrs. Cassell & Company. 


—Senator Edmunds has proposed an amendment to the diplo- 
matic and consular appropriation bill, authorizing the government: 
to expend twenty-five thousand dollars for salaries and expenses. 
of a scientific commission of three persons —to be composed of 
one officer of the army or navy, a geologist and mineralogist, and’ 
naturalist — to visit and report upon the resources of the upper- 
Kongo basin, its products, its minerals, its vegetable wealth, the 
openings for American trade, and such other information as shall, 
be thought of interest to the United States. Another amendment 
which he has proposed to the same bill provides an appropriation 
of ten thousand dollars for salary and expenses of an agent and 
consul-general at Borna, in Kongo. The President is authorized 
to detail an army or navy officer for this service. 


— The House committee has reported favorably the international 
copyright bill, that has already been passed by the Senate, instead 
of the one introduced by one of its own members. This shows a 
determination to enact this measure into a law during the present 
session, and a willingness to facilitate its passage. 


— The House committee has given a good deal of attention to. 
the proposed survey for the purpose of ascertaining whether the 
arid lands of the United States are susceptible of being reclaimed 
or not. Popular interest in this matter is aroused all over the 
West. No more important subject has been brought to the atten- 
tion of Congress during the present session. 


— The delay of Congress in passing the annual appropriation 
bills prevents the Bureau of Ethnology from making its plans for 
the field-work of the present season. This bureau is not estab- 
lished by law, but is kept alive from year to year by special appro- 
priations for its work. While there is no doubt that it will be pro- 


266 


vided for as usual this year, it is legally impossible to assume that 
it will in carrying on the work of the bureau. 


— Dr. Asa Gray left Harvard College in trust, to aid in the sup- 
port of the Gray Herbarium of Harvard University, the copyrights 
of all his books, upon the condition that proper provision be made 
for the renewal and extension of these copyrights by new editions, 
continuations, and supplements, such as may be needed in the study 
of botany, and as may best enhance and prolong the pecuniary 
value of the bequest. 


LE DTERS) LO) DHE EDIMOR: 


*." Correspondents are requested to be as brief as possible. 
in all cases required as proof of good faith. 
Twenty coptes of the number containing his communication will be furnished 
Sree to any correspondent on request. 
The editor will be glad to publish any queries consonant with the character of 
the journal. 


The writer’s name 7s 


Fayette County Meteorite. 


IN a notice published in this journal Feb. 3, we gave the name 
of ‘La Grange’ to this meteorite, overlooking the fact that this 
name was already applied to the Oldham County (Kentucky) iron. 
In order to avoid confusion, we would suggest that this name be 
dropped. and that instead, this meteorite be designated by the 
name of the county in which it was found (Fayette County, Tex.) ; 
and under this title will shortly appear (Amerzcan Fournal of Sce- 
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subsequent to the veins, and doubtless at the time of the fall. A 
dark clouding for the most part surrounds these fissures, the 
darkest parts being farthest from the fissure, and terminated, in 
some cases, by a dark line similar to the veins. As all of the fis- 
sures are not surrounded by this dark shading, and as some of the 
clouded spots contain no fissures, it argues that the coloration can- 
not be the effect of decomposition induced by the cracks, particu- 
larly as there is no apparent effect of decomposition extending in 
from the surface of the stone. The clouding is perhaps older than 
the cracks, and formed lines of weakness which the cracks followed. 
Further sections may throw more light on this point. 

The general structural appearance of the polished section is that 
of a fine, compact conglomerate of greenish-gray color. When 
held so as to reflect the light properly, the grains of iron might, as 
to number and distribution, be likened to the stars in the Milky 
Way. Only a few grains attain the size of an eighth of an inch, 
although two or three grains, composed of iron and troilite, are a 
full quarter-inch in diameter. Nearly all of the larger grains con- 
tain troilite, so that our efforts to develop the Widmanstadtian 
figures were only partially successful. 

In making a mould of the stone before cutting it, the surface 
was thoroughly oiled, which removed a good deal of the iron-rust, 
showing much more of the original black crust remaining than 
could be seen at first. WARD & HOWELL. 


Rochester, N.Y., May 24. 


sence for June) papers by Mr. J. E. Whitfield of the United States Geo- 
logical Survey, and Mr. G. P. Merrill of the United States National 
Museum; the former having worked it up very thoroughly from 
ithe chemical side, and the latter microscopically. 

They find it to ‘‘consist essentially of enstatite and olivine, with 
-a good deal of nickel, iron, and some pyrrhotite.” The iron con- 
tains over fifteen per cent of nickel, and about two and a half per 
cent of cobalt. 

Since the preparation of these papers, we have cut three slices, 
an inch and a quarter thick, from the centre of the stone, which 
enables us to add some interesting facts. The black veins that 
were observed at several points on the surface are found to extend 
entirely through the mass, and to be arranged mainly in two sets, 
in each of which the veins are approximately parallel, the two sets 
crossing each other at an angle of about 45°. This systematic 
arrangement of the veins, which may be only accidental, is shown 
in the accompanying cut, which represents a face of one of the 
slices. 

As the planes of the veins are cut nearly at right angles by the 
sections, they show on each of them, in approximately the same 
positions. This is particularly the case with the narrow vein 
shown at the base of the section. Although only a mere line, it is 
uniform throughout, and is seen in exactly the same position on all 
of the sections: therefore we have already revealed the plane of 
this vein, 15 by 4 inches, with no indications of ‘ petering out.’ 

The irregular thick vein also maintains a nearly uniform appear- 
ance throughout the four inches of thickness. 

The sections also reveal a number of fissures or cracks formed 


An Unusual Auroral Bow. 


FOR several years past the ‘northern lights’ at Buffalo have 
been a rare meteor. Last evening an unusually interesting display 
was witnessed. As twilight faded, a luminous bank appeared in 
the north, which increased in brightness and altitude until nearly 
midnight. This was accompanied by the usual phenomena of a 
bright aurora; i.e., a yellowish-green color, long streamers ema- 
nating from a bright, irregular arch resting on dark clouds, and 
the eastward billowy motion of the streamers of light. The most 
interesting part, however, was an arch which rested its extremities 
on the eastern and western horizons, and passed at first a few de- 
grees south of the zenith, but which drifted several degrees farther 
south before final disappearance. This arch formed about 9 
o'clock, remained sharply defined until 9.45, and at to.15 was still 
faintly visible. Its width appeared to be about that of the rainbow, 
and it was at first as symmetrical. Subsequently it became some- 
what bent, and of irregular width. The bends, convex southward, 
slowly passed along the bow westward. As it faded out, the ex- 
tremities were displaced by streamers of light. Those in the east 


were very distinct, and four or more at a time appeared in this col- 
onnade. 


A phenomenon not before witnessed by me was a steady and 
rapid drifting or flowing of the luminous, cloud-like matter of the 
arch from the east towards the west. This could be plainly seen 
by the unaided eye for about forty degrees of the upper part of the 
band, and any particular cloud would traverse this space in two 
minutes. D. S. KELLICOTT, 

Buffalo, N.Y., May er. 
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Bishops Potter, Stevens, and Robertson ; Presidents Mark Hopkins, Hitchcock, and Barnard; 
Profs. Parker, Draper, and Beard; and thousands of the world’s best brain workers, have used and 
recommended CROSBY’S VITALIZED PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosphzte, not an inert Laboratory Phosphate. 


ONE LANGUAGE FOR THE WHOLE WORLD. 


‘WORLD ENGLISH,” just now ready, is, as its 
name implies, a new form of the English language for inter- 
national communication, 


Itis the invention of Prof. Alexander Melville Bell, the 
renowned author of ‘‘Visible Speech,” and is so simple, and at 
the same time so practicable, that it cannot fail of soon being 
generally accepted as the Universal Language. 


Its great superiority over ‘‘ Volapuk,” or any other 
artificial language, may readily be seen by a comparison of the 
two systems. 


Ex-President Andrew D. White, of Cornell University, 
says: ‘‘I believe that the highest interests of Christian civil- 
ization and of humanity would be served by its adoption 
China and Japan would be made English-speaking peoples 
within fifty years, and so brought within the range of Chris- 
tianizing and civilizing ideas, in the largest sense. All exist- 
ing miss'onary work is trivial as compared with this. For 
your sys‘em would throw wide open those vast countries, as, 
indeed, all the countries of the world, to the whole current of 
English and American thought.” 


“World English” can be had of all booksellers, or will 
be sent, post free, by the publisher, 


N. D. C. HODGES, 
47 Lafayette Place, 
New York. 


JAYNE & CROSBY LETTER FILE. 
HO MANIPULATING TO OPEN, AND IS SELF-CLOSING. 


EACH WIRE ACTS INDEPENDENTLY OF THE OTHERS. 


CERMAN SIMPLIFIED 
SPANISH SIMPLIFIED 


The following will be found eminently pratical for Patented 
self-instruction: (1.) German Simplified—Complete in 
12 numbers (with keys) $1.20. (2.) Spanish Simplified— June 7, 1887. 


12 numbers (with keys) 1o cts. each; No. 8 now ready ; 
anew number on the first of every month. Sold by all 
booksellers. Sent, postpaid, on receipt of price, by 
Porf. A. Knoflachy 140 Nassau St., New York. 


PRP. D. & Co. 
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GLOUCESTER, MASS. 
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Patent Pocket Can. No waste.{doesn’t keep it in stock, for sample. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
desire exceptionally fine cigar- 
ettes should use only our 
STRAIGHT CUT, put up 
in satin packets and boxes of 
Ios. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


WM. Ss. KIMBALL & CO. 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAXER OF 


Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus, 


) FaTENT- NOVEL 
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W.H. WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street Phila. 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Gizsscs: Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed fvee to any ad- 
dress. Mention SCIENCE 
in corresponding with us. 


MAGIC 
LANTERNS. 


Stereopticons and the Best Views 
for Public, Church, Home, and 
Scientific Exhibitions. Best appa- 
ratus, new views. Largest stock. Reduced prices. 24 
Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 


For Sale by all Stationers. 


THE ESTERBROOK STEEL PEN CO., 
Works: Camden, N.J. 26 John St., New York. 


Ay GOOD NEWS 
to LADIES. 


crcatest inducements ever of- 
fered. Now’s your time to get 
x orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
PES Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, ‘Brass Lamp, 
or Webster's Dictionary. For full pe articulars address 
THE GREAT AMERICAN TEA CO., 
P. O. Box 289. 81 and 83 Vesey St., New Y ork. 


Artitieal Lees aul Arms 


WITH RUBBER On AND HANDS. 


MARKS’ PATENT>. 


The engraving is from an in- 
stantaneous photograph of a man 
ascending a ladder. He has two 
artificial Tegs substituting his nat- 
ural ones, w which were crushed by 
a railroad accident and subse- 
quently amputated, With his 
rubber feet he is able to ascend 
or descend a ladder, balance 
himself on the rungs, and have 
his hands at liberty. Hecan earn 
a good day’s wages at the bench. 
He can walk and mingle with per- 
sons without betraying his loss ; 
in fact he is restored to his former 
self forall practical purposes. 

With the old methods of com- 
plicated ankle-joints an undertak- 
ing of this kind would be at the 
peril of the wearer, but with the 
rubber feet he can venture into 
all sorts of ope-ations with safety. 

Over eight thousand in practical 
use, scattered in all parts of the 
world. 


A Treatise of 409 pages, with 
1go illustrations, and nearly a 
thousand endorsements and testi- 
monials sent to those needing arti- 
ficial legs or arms, who will give a 
description of their case. The 
same will be sent to physicians 
and surgeons free of charge. 


A. A. MARKS, 
701 Broadway, New York. 


Positions Vacant. 


Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE. 

The labor and expense involved in ascertaining what 
positions are open, in gratuituously advertising them and 
in attending to the correspondence of applicants, are in- 
curred in the interest and for the excluszve benefit of 
subscribers to Science. 

Applicants should inclose the necessary postage, for 
forwarding their letters. 


1— A Professor will be appointed by the Board of Vis- 
itors to the Chair of Biology and Agriculture in the Uni- 
versity of Virginia, on the 27th of June, 1888. The emol- 
uments of the position are $3,000 per annum and a dwell- 
ing. Inquiries may be addressed to Cuas. S. VENABLE, 
Chairman of the Faculty. 


DRESS GOODS FOR TOURISTS. 


JAMES McGREERY & C0. 


A special feature of the Dress 
Department tor this week will be 
the offer of three lines of mixed 
Woolens, at the following low 
prices: 

One iine of Check and Stripe 
Suiting, at 65 cents per yard, 
worth $1. One line of Twilled 
Beiges, in Melton effects, at 75 
cents per yard; excellent value 
at $1.25. One line Invisible 
Plaids, suitable for tourist:’ dresses, 
at 85 cents per yard. 


Samples sent on application. 


James McCreery & Co. 


BROADWAY AND ELEVENTH ST,, 


NEW YORK. 


TILESTON & HOLLINGSWORTH, 


64 Federal Street, Boston. 


Manufacturers of Fine Book Papers for let- 


ter press and cut printing. The altention of 
publishers and printers 1s called to our Ivory 
Finish (no gloss) paper. A boon to studious 
men, reflecting no dazzling glare injurious to the 
eyes. Approved and used by the best educa- 
tional publishers in the country. 


Amusements of New York. 


LYceuM THEATRE. 
DANIEL FROHMAN................. 
Cor. 4th Avenue and 23d St. 


oP EPR [ae 


A New Play by D. Berasco and H. C. De Mitte. 
Preceded | bya.==-\-==-\=< Editha’s Burglar. 
Evenings, 8:15, Saturday Matinees 2 


Manager. 


DEN MUSEE. 
WAX TABLEAUX, ART GALLERY. 
THIRD SUCCESSFUL WEEK. 


PROF. HARTL’S 9 VIENNESE 


LADY FRPNCERS: 


soc. AFTERNOONS AND EVENINGS. | soc. 
FRDELYI NACZI’S WONDERFUL ORCHESTRA. 
Ajeeb, the Mystifying Chess Automaton. 


AT WASHINGTON, D.C.,, 


CITY. 


cessfully treated with Electricity. 


Hysteria, Nervousness, Sleeplessness, etc. 
thoroughly eradicated from the system. 


Call or send for my 40 Page Circulars. 


H. O. CANDEE, ELECTROPATHIC PHYSICIAN, 
DENT AND ACTUARY OF THE ELECTRIC AND VITAPATHIC INSTITUTE, 
GRADUATE OF THE 
LEGE OF CINCINNATI, O., RESIDENCE AND RECEPTION PARLORS, NO. 165 
WEST 34TH STREET, BETWEEN BROADWAY AND 7TH AVENUE, NEW YORK 
GALVANIC AND FARADIC BATHS, &c. 
is used at my ELECTRICAL INSTITUTE where all Acute and Chronic Diseases are suc- 


FORMERLY VICE-PRESI- 
VITAPATHIC MEDICAL COL- 


No medicines are used. Electricity 


By this ALL-powerful agent we are enabled to remove 


Rheumatism, Malaria, Catarrh, Dyspepsia, Paralysis, Sciatica, Premature Decline, Insanity, 
Deafness, Asthma, Prolapsus-Uteria, Scrofula, Spinal Diseases, Cancer, 
Difficulties, Dropsy, Lumbago, White Swelling, ‘Tumors, Bronchitis, Noise in the Head, 
Also blood Diseases of whatever name or nature or how long standing, 


Kidney and Liver 


Consultation free. 
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Powys ATLAS 0 WORLD. 


A Complete American and Foreign Atlas, with isomet!s%edex to maps. Folio 
112. Maps and Plans. 


Wm. M. Bradley & Bro., 1026 Arch St., Phila., Pa. 


From Rev. James McCosh, D.D., LL.D., From Prof. Geo. H. Cook, 
PRESIDENT OF PRINCETON COLLEGE. STATE GEOLOGIST. 
It is very full and comprehensive, and is more minute in giving the | The best work of the kind that I know of. It is up to’the times in 
names and localities of places in all countries than any atlas I have seen. its matter and its maps are admirably prepared. I heartily commend it. 


It should be in all our libraries and in our large offices. 


From William Libbey, Jr., 
PROF. PHYSICAL GEOGRAPHY IN PRINCETON COLLEGE. 

It gives me pleasure to add my testimony to the value of Bradley’s 
Atlas, the first American work of the sort worthy of the name. I have 
examined it closely and find it excellent in every way. The informa- 
tion it contains is drawn from the latest and best authorities, making it From the late General Wm. B. Hazen, 
easily the most reliable as it is the most recent work in its department: | Grits GHEE, OGG, WASHINERON, DC 
in existence. It will take the lead among Geographical Atlases. r WHOSE Pane Buehoee WIRE 

Your Atlas is just what is needed at home and abroad. 


SURDION de Mis SIE PIB) From Gen. Fitz John Porter. 


EDITOR OF CHRISTIAN ADVOCATE. i 
This Atlas approaches and may be said to attain, up to the present The volume is very valuable. I have not seen a better set of maps. 


date, the idgal of an atlas. We have perused it with reference to the : 
recent exploring expeditions sent to the Polar Seas, Mexico, and Rus- From Ellis A. Apgar. 


From John H. Vincent, D.D. 


I have examined and subscribed for the mammoth volume of maps 
published by Wm. M Bradley & Bro. It is a treasure house of infor- 
mation, Geographical, Historical, and Statistical. I heartily commend 
it to persons ‘‘ who want the best.” 


sia ; and the maps of Switzerland, Norway and Sweden, and the Dark | LATE STATE SUPT. OF PUBLIC INSTRUCTION. 
Continent, and have placed it in the editorial library as something I have examined Bradley’s Atlas of the World, and it affords me 
greatly to be desired and likely to be frequently consulted. pleasure to say that it is the best published in this country. 


And a large list of prominent educators, including Jas. H. Mason Knox, D.D., President of Lafayette College ; Prof. B. 
Youngman, ‘of Lafayette College ; Rev. Noah Porter, D.D., LL D.; President of Yale Coll ege; Edw. H. Magill, A.M., 
President of Swarthmore College ; Wm. W. Patten, D.D., ihe, D., President of Howard Univ ersity ; ; Merville Edwards 
Gates, Ph.D., LL.D., President of Rutgers College ; W. I. ’ Curtis, ’Principal of Hillhouse High School, New Haven, Conn.; 
M. A. Newell, Principal State Normal School, Baltimore, Md. ; Edw. S. Ellis, Superintendent of Public Schools, Trenton, 
N. J., &c., &c. 
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First Steps in Scientific Knowledge 


By PAUL BERT, Ex-Minister of Education in France, 
and Professor at La Faculte des Sciences des Paris. 
Adapted and arranged for American Schools by W. H. 
GREENE, M.D., Professor of Chemistry in the 
Philadelphia Central High School, author 
of ‘‘ Greene’s Chemistry.”” 


-, Complete inone volume. 375 
Pages. 570 Illustrations, 
60 cents, 

|} The attention of educa- 
tors is earnestly invited to 

this work, which has been 

written for the purpose of 
giving Elementary Instruc- 
tion in Natural Science. Its 
sale in France, in less than 

three years,reached 500,000. 

There is scarcely a school, 

| even in the smallest village, 

that does not use it. 


INTRODUCTION PRICE. 

Book 1. Animals, Plants, 
Stones and Soils, 30 cents. 

Book 2. Physics, Chemis- 

Nea == 5 try, Animal Physiology,and 
Vegetable Physiology, 36 cents. 

Complete in one volume, 60 cents. 

In the American Edition such changes and additions 
have been made as were needed to adapt the work to 
American schools. The additions include all common 
and important American species of Animals and Plants. 
The type, plates, and illustrations are new; the latter 
follow the original in size, number and arrangement. The 
cuts of animals were drawn from life by Faber. 


From the New York School Journal—“‘ So admirable a lit- 
tle book as this might well be made the subject of a dis- 
course on the teaching of natural knowledge, as z¢ 7s one 
of the most remarkable books ever written for chil- 
aren. 


From the New England Journal of Education,—‘* This work 
will be cordially welcomed by American teachers and stu- 
dents who are seeking for aids in elementary instruction 
in the natural sciences.”” 


§25" Correspondence solicited. Liberal terms for in- 
troduction and examination. Address 


J. B. LIPPINCOTT & CO., Publishers, 
715 & 717 MARKET ST,, PHILADELPHIA. 


JUST JAUISIENS Tel 80). 


By the Author of ‘Natural Law in the 
Spiritual World ’ 


Tropical Africa. 


By Prof. Henry Drummond, F.R.S.E , F.G.S. With six 
maps and illustrations. 312mo, Cloth, $1 50. 

Contents. — The Water Route to the Heart of Africa 
— East African Lake Country — The Country and the 
People of the Heart of Africa —TVhe Heart Disease of 
Africa— The White Ant — The Ways of African In- 
sects: a Geological Sketch —A Political Warning — A 
Meteorological Note, etc., etc , etc. 

‘Tt will contain an account of the author’s recent 
travels in Central Africa, with one or two chapters of 
natural history, and notes regarding the latest phases of 
the slave trade, and African politics generally.’’ — Lox- 
don Academy. 


Volume Til. of the Henry Irving Shake- 
speare. 


The Complete Works of 
William Shakespeare. 


Edited by Henry Irving and Frank Marshall, With notes 
and introductions to each Play by F. A. Marshall 
and other Shakespearean scholars, and over 600 
illustrations by Gordon Browne, ‘Il’o be completed in 
8 vols., square royal 8vo, decorated cloth, price per 
vol $300. Vol III. includes Richard ILl., King 
John, Merchant of Venice, and Henry 1V_ Parts I. 
and II, Edited by Morton Fay Adams’ Vols I. and 
Il. already published. And the other volumes will 
Sollow at intervals of three months. 


*.* The above sent upon receipt of advertised price. 


SCRIBNER & WELFORD, 


743-745 BROADWAY, N. Y. 
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Schools. 


... THE BERLITZ SCHOOL OF LANGUAGES. .°. 
SUMMMER COURSE 
AT ASBURY PARK, N. J.. AND AT OLD ORCHARD BEACH, ME. 


The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 


tural methods. 
native teachers are employed. 
instruction highly interesting and eminently practical. 


ers is free. 


Instruction will be given by the regular professors of the Berlitz Schools, where only the best of 
Their long experience and unparalleled success in teaching languages will make their 
The course consists of numerous lessons, lectures, excursions, 
and acontinual practicein French and German conversation. 


The terms are very low. A special course for teach- 


For sample pages of the French and the German books, circulars, ete , apply to 


SCHOOL OF MINES, 
—— Columbia College — 
Summer School in Chemistry. 


The Laboratories of the School of Mines will be open 
from Junersth, to September rsth, for special students 
in general chemistry, qualitative, quantitative, and sani- 
tary analysis 

The fees are $50 for the three months, or $5 for each 
week or part of a week. 


For further information apply to 


Registrar, School of Mines, 
4gth St. and IMadison Ave., N. Y. City. 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


New York, Peekskill. 
UMMER SCHOOL FOR BOYS.— PREKSKILL 
Military Academy, June 20th to September sth, ’88. 
Send for circular. 
Joun N. Tivpen, A M., M.D., Peekskill, N.Y. 
At MOUNT HOPE LADIES SEMINARY, 
TARRYTOWN-ON-THE-Hupson, N. Y., 
$300 pays board and tuitions per school year. Music 
Best advantages with home care. 


and art only extras. 
Opens Sept. 26th. 
ROBT. C. FLACK, A.M., Principal. 


NIVERSITY OF VIRGINIA SCIENTIFIC AND 
Engineering Schools. For catalogue, address, 
C.S. Venable, Chairman of Faculty, 
P.O., University of Va., Va. 


Massachusetts, Amherst. 
MHERST COLLEGE, SUMMER SCHOOL OF 
Languages, Chemistry, Art, \lathematics, Pho- 
netics, and Physical Training, 12th Session, July 2 to 
Aug. 3. Lectures daily in French and German. For 
programme address Prof. W. L. Montague. 


Massachusetts. Boston, r52 Huntington Avenue. 
MME: E. DECOMBES’ FRENCH AND ENG 

li-h Home School for six girls, opens September 19, 
1888. No extras. 


Srooo per year. Highest References. 


Teachers. 


MIRIAM COYRIERE. 

e Introduces to Universities and Colleges Superior 
Professors, Presidents, &c., also provides Tutors, Gover- 
nesses, and Teachers for every department of instruction. 
Can give the highest references. 

E. MirrtAm Coyrtrre, 31 East 17th St., bet. Broadway 
and 4th Ave 


EV. RANDOLPH WEBER WELL KNOWN 
Palaeontologist and maker of pen and ink scien- 
tific drawings, &c. Open for position in University, Col- 
lege or scientific expedition. References best colleges in 
Europe and America. Address, care i 
E. Mrrtam Coyriere, 31 East 17th St., bet. Broadway 
and 4th Ave. 


MAGIC 
LANTERNS. 


Stereopticons and the Best Views 

for Public, Church, Home, and 

Scientific Exhibitions. 
Largest stock. Reduced prices. 24 
Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 


Best appa- 
ratus, new views. 


BERLITZ & CO, W. Madison Square, N.¥ 


Investments. 


GUARANTY 
INVESTMENT COMPANY, 


T' Capital $250,000. Ti 
o Guaranteed Farm Mortgages oO 

Professional men and persons 
living upon salaries will find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40% of a conserva- 
tive valuation, and none wherethe 


value of land is not increasing. 


A Monthly Bulle'in is published giving full par- 
ticulars about every 1 an 


Address for circulars a d the Monthly Bulletin 


HENRY A. RILEY, 


General Eastern Manager, 
191 Broadway, New York. — 
12 


FIRST MORTGAGES. 7 


Upon carefully selected farms in the most flourishing and 
most rapidly growing parts of the West. 
6% 


6% Guaranteed Mortgages 
6% Debenture Bonds 6% 


Secured by similar mortgages, and also by the capital of 
the issuing Company. 


THE EASTERN BANKING COMPANY, 
43 MILK STREET, BOSTON. 


Francis A, Osborn, Pres Edw. T. Merrihew, Treas. 


Positions Vacant. 


Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE. 

The labor and expense involved in ascertaining what 
positions are open, in gratuituously advertising them and 
in attending to the correspondence of applicants, are in- 
curred in the interest and for the exclusive benefit of 
subscribers to Science. 

Applicants should inclose the necessary postage, for 
forwarding their letters. 


1— A Professor will be appointed by the Board of Vis- 
itors to the Chair of Biology and Agniculture in the Uni- 
versity of Virginia, on the 27th of June, 1888. The emol- 
uments of the position are $3,000 per annum and a dwell- 
ing. Inquiries may le addressed to Cas. S. VENABLE, 
Chairman of the Faculty. 


“NEW DEPARTURE” 


WARDROBE HOOKS, 


ONE HOOK 
P equal to 
a whole 
} = CLOSET. 
TWO HOOKS A WHOLE HAT RACK, 


Any Garment can be re- 


moved without i 
others’ taking off the 


SUITABLE FOR 


Closet, Hall or Kitchen, 
Price, 25c. each. \ 


Cut this outand ask your } 
hardware dealer forthem, til} 


JAYNE & CROSBY, { 
110 Liberty St., N.Y. NU 


oe INCE 
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SCIENCE CAN FAIRLY CLAIM the honor of having placed the 
‘discussion concerning the New York public-school system on the 
proper basis. The task of educating public sentiment has now 
‘been undertaken by one of the most influential journals of the 
metropolis, —the Sz, and in the forefront of its discussion, 
‘serving almost as the text for what follows, stands our editorial 
‘comment of two weeks ago. Educators in all parts of the country 
are following the discussion in this city with intense interest, and 
while it is not in our province to enter too extensively into detail, 
yet we purpose to keep our readers apprised of the progress of the 
battle; for it is a battle, in every sense of the word, —it is a bat- 
‘tle between right and wrong, between educational progress and 
enlightenment and educational incompetence. The result will be 
either to free the schools and their hundreds of thousands of pupils 
from the deadening influence and control of a political ring, or it 
-will fasten that influence and control on them more surely than 
ever. If the thinking citizens of the metropolis can be brought to 
appreciate the real nature of the alternative, the result cannot be 
fora moment doubtful. From all parts of the country, protests 
should be sent to the authorities in New York in order that they 
may be made to see that the country’s intelligence and the country’s 
conscience are fully aroused in this matter. 


IN THE CURRENT ISSUE of the Forum, Ex-President Andrew D. 
White of Cornell has a suggestive article on ‘ The Next American 
University.’ It is nothing less than the skeleton of a plan for a 
national examining university, with sufficient funds to bestow fel- 
‘lowships, scholarships, and travelling bachelorships. Its strength 
‘lies in its co-operation with existing institutions of collegiate grade. 
Its weakness, as a plan, is the immense amount of money required 
‘to put it in operation. It would furthermore be difficult to select a 
suitable chancellor, or, at all events, a succession of suitable chan_ 
-cellors, for such an institution, without incurring the hostility or 
jealousy of some sectarian body or some educational faction. The 
-ordinary college has an historic policy of its own, and the president 
is to execute and develop it. In such an institution as Mr. White 
has in mind, the chancellor would be university, policy, and every 
thing else, so long as he held office. But if the money is forth- 
coming, let the plan be tried, and let Mr. White be the first chan_ 
cellor. 


THE WASHINGTON SCIENTIFIC SOCIETIES have suspended their 
meetings for the season after seven months of remarkably success- 
ful work. Every session has been well attended, and there have 
been more papers than there has been time to listen to. Many of 
these have reported important progress in original investigation, 
and many others have described work which, although not pushing 
out into new fields, has perfected and filled up gaps in the work in old 
ones. The three leading societies — the Philosophical, Biological, 
and Anthropological — have, by their co-operation, maintained the 
annual course of Saturday afternoon free scientific lectures. These 
have all been of a high order, and have been listened to by intelligent 
audiences that have filled to its utmost capacity the auditorium of 
the National Museum. Sczence has devoted more attention, and given 
up more of its space, than usual, during the past few months, to pa- 
pers presented at the meetings of these Washington scientific socie- 
‘ties; and some of our readers may think that we have given them un- 


due prominence, epecially as we have not published the proceedings of 
scientific societies in other cities. If there are any such, we would 
remind them that the scientific societies of Washington are unique ; 
they are composed almost entirely of gentlemen employed in the 
scientific bureaus of the government, many of them engaged in 
making original researches that could not be carried on by private 
enterprise because of their great cost. A large proportion of the 
papers read before the Washington societies are actual reports of 
progress or of the results of these investigations, and thus antici- 
pate the official reports by months, and often by years. 


ONE OF THE MOST INTERESTING features of the very creditable 
exhibition of the industrial work of the past year in the public 
schools of Washington, given last week, was what were termed 
the ‘spontaneous’ products of some of the pupils; that is, work 
done outside of the schools. Some of this was suggested by the 
teachers, and some was not, but in each case it was voluntarily per- 
formed by the pupil. One boy, ten years old, exhibited the head of 
an Indian, a dog, and a horse, modelled in clay, which showed 
much latent artistic taste and skill. Another boy, twelve years old, 
made a vase of clay adorned with blooming roses which he had 
colored. A third boy, ten years old, had modelled a cluster of 
roses. One of the boys in a higher grade had made an electric 
bell, a wire from which stretched around the hall, and was operated 
by means of a button in a distant part of the room. Two other 
boys, still in the grammar-school, had made two telephones, which 
were placed at opposite ends of the hall, and which worked per- 
fectly. This ‘spontaneous’ work, the teachers say, is indirectly the 
result of the manual training recently introduced into the public 
schools. 


VERY GREAT IMPROVEMENTS have been made in the National 
Museum at Washington during the last six months. Professor 
Goode conceives that the object of that institution should be to 
teach facts in regard to the resources, arts, and industries of the 
United States, and to a more limited extent of the world, instead of 
to make exhibitions to please the eye or excite the wonder of the 
visitor. There are many things in the National Museum that never 
ought to have been placed there. For instance: there is a cat 
upon a fence, with the query why she doesn’t goover. The reason 
is shown in the companion object, which shows a large turtle on 
the tail of the cat. Probably the worst object in the museum is a 
deer covered with nails. It was probably once owned by some 
tradesman who dealt in nails, and who covered it with samples of 
his wares, and placed it outside his door to attract customers. 
How it came in the National Museum we do not know; but we do 
know that it ought not to remain there, and shall be surprised if 
Professor Goode does not soon banish it to the lumber-heap. 


THE WEATHER-PREDICTIONS. 


THE meteorological work of the Signal Office began in 1870, 
when an appropriation of $15,000 was made for it. When the 
weather-predictions were first published, they were looked upon 
with curiosity and wonder by the people, who were surprised rather 
that they were verified at all than that they sometimes failed. 
After eighteen years the weather-predictions have become a part 
of the every-day necessities of the people of this country. They 
consult them almost hourly, and by them shape their plans affect- 
ing their health, their pleasure, and their business. Instead of 
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$15,000 a year, the meteorological work of the Signal Office now 
costs $900,000, and has cost as much as $1,000,000, 

In eighteen years, and with such liberal expenditures of money, 
this service ought to have increased, not only in the extent of its 
operations, as it has done enormously, but in the character of its 
work. With so much broader field of operations, the advance- 
ment that has been made in meteorological science, and the ex- 
perience gained in eighteen years, the weather-predictions now 
ought to be made with much more confidence than formerly, and a 
larger percentage of them ought to be verified. But such improve- 
ment has not been made; at least, not to the extent that it ought 
to have been. The public have found this out, and, being more 
critical than formerly, as they have a right to be, complain when 
they suffer in health, comfort, or pocket through a failure of the 
predictions to be verified. Why is it, that, while the percentage 
of successful indications in 1883 was 89.1, it was in 1887 only 73.9, 
or, allowing for the fact that predictions are now made thirty-two 
hours in advance, instead of twenty-four as formerly, only 80.9 ? 

Some, but not all, of the reasons are given in the last annual re- 
port of the chief signal officer. 
by gentlemen who have had sufficient experience. General Greely 
says, ‘‘ Within the past three or four years the relief of the old 
officers detaiied from the line of the army has been forced upon the 
chief signal officer by legislative action. Inconsequence, it followed 
that the young officers of the signal corps, who have only within 
the past year or two received any extended instruction in meteor- 
ology, have been assigned to this important duty [of preparing the 
indications]. Within the past year three officers have necessarily 
been assigned to indications work who never before have per- 
formed duty of this character. It consequently follows, that, 
through restrictive legislation, the chief signal officer finds himself 
compelled to permit the new officers to serve their apprenticeship 
in predicting, at the expense of the whole country. It has occurred, 
as might be expected, that the novices in the work at times made 
errors that subjected the service to criticism, which, well merited 
in such cases, cannot be considered valid criticism of the methods 
followed by the service. It follows, too, that not every officer who 
satisfactorily performs practice indications work is well qualified 
for actual work. Not only is the predicting-officer weighed down 
with a strong sense of responsibility in the performance of this dif- 
ficult and vastly important work, but he is also required to decide 
with as great degree of accuracy instantly, as though he had ample 
time at his disposal. The officer, as a rule, predicts for forty dif- 
ferent districts, for which three elements — temperature, weather, 
and wind — must be determined. As the time for these predic- 
tions is strictly limited, it necessarily follows that each State or 
district receives less than sixty seconds’ consideration at the hands 
of the indications officer, and each element is predicted with not 
over twenty seconds’ consideration. Officers who have done credit- 
able practice-work have not infrequently failed when called upon 
to decide instantly and officially future weather-conditions for the 
whole country.” 

And again: ‘ The detailed records of this office show how 
necessary is experience for success in predicting; and it has al- 
ways followed, that, atter a considerable lapse of time in which no 
work has been done, an indications officer recommences work less 
successfully and with a very reduced percentage. How essential 
practice is to success is shown by the comparison of the work years 
since, when officers continued steadily on this work, with the re- 
sults of late years, when changes have been frequent and the course 
of work necessarily broken.” 

Lack of proper organization of the signal corps is another cause 
of its failure to meet public expectation, As General Greely says, 
“Officers and men of the high order of ability and intelligence re- 
quired by this duty cannot be expected to devote the best years of 
their life to a service which offers no reward in way of increased 
rank or pay even for the most valuable work. Poor pay and no 
possible advance in rank must produce unsatisfactory results. .. . 
Only two of the original detail remain with the corps, many hav- 
ing voluntarily quitted duty which promised no advancement, and 
some have gained promotion and reputation in other corps. .. . It 
is only by long study and great experience that indications officers, 
who perform the vital work of this service, can expect to be at all 
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The indications are not now made ~ 
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efficient in their important duties.” Important as this branch of 
the service is, touching as it does so many vital interests of the 
people, Congress has always neglected to give it proper attention. 
In more than eighteen years no separate and distinct law affecting 
the Signal Service has been enacted. The only legislation regard- 
ing the corps has been in the shape of ‘riders’ upon appropriation 
bills, which, as a rule, have not had proper consideration. The 
law of 1866, re-organizing the army, directed the detail of six officers. 
and one hundred men from the engineer corps. No engineer 
officer has ever been detailed to the signal corps. The same law 
provided that no officer or man should be detailed without exami- 
nation and approval by a military board. This mandate has also- 
been ignored. Under a perversion of a law of 1878, civilians have 
been enlisted as privates, promoted the same day to be sergeants, 
commissioned the next day to be second-lieutenants. and sent into 
the signal corps without examination of any kind, and without 
having served a day in the corps, to take the places of experienced 
men who have thus been crowded out and sent back to their regi- 
ments. 

Although the Signal Service is one dealing entirely with physics, 
until General Greely, then a subaltern, urged the importance of it, 
no question bearing on the natural sciences was ever put to any 
sergeant examined for promotion. The result is that some of the 
second-lieutenants of the signal corps are officers whose mental 
qualifications and natural ambitions will insure their remaining in 
the service even under a rigid examination; while there are two 
other classes, one of which consists of young men, whose natural 
aptitudes tend rather in the direction of the line of the army than 
with a strictly scientific corps. The mental abilities, general edu- 
cation, or moral standing of the third class is such that it cannot 
be reasonably expected that they would ever serve with marked” 
credit either in the line of the army or in the signal corps. General 
Greely has said officially that the records of the office show that 
the senior officer in the signal corps, next to the chief signal officer, 
has never been able to attain such a knowledge of the methods. 
and work of the Signal Service as has always been exacted from 
every sergeant in the corps; this despite the fact that the officer in 
question received the most careful instruction, covering a period of 
nearly two years, and was thrice examined on questions which were 
substantially the same. 

Nor has the whole story yet been told. The present secretary 
of war has never shown any interest in the Signal Office, and has 
seconded none of the efforts of the chief signal officer to improve 
the service. A bill, prepared by General Greely, to re-organize the 
corps and correct the abuses (for they are nothing less) described 
above, was not approved by Secretary Endicott, who seems only 
anxious to get rid of the bureau, and not to care how greatly de- 
moralized it may be. The Senate in the last Congress passed a 
bill to transfer the Signal Office to a civil department ; but it failed 
in the House, which already this session has incorporated in the 
bill creating a Department of Agriculture, which it has passed, a 
provision transferring this bureau to that branch of the government. 
In both cases it is provided that the officers now on duty in the 
Signal Office, with all their good qualities and defects, shall go with 
the service without prejudice to their commissions : in other words, 
although it is proposed to make the bureau a civil one, yet the 
officers are still given an immovable tenure of office, without dis- 
crimination being made between the worthy and the incompetent, 
—a perpetuation for an indefinite time of the present extravagant, 
inefficient, and demoralized organization of the office. Against 
this, General Greely protests, and asks Congress to re-organize the 
service whether the transfer is made or not, cut down the expense 
of it $100,000 or $125,000 a year, and give him a chance to make 
it perform its work as it should do, and as Congress has a right to 
expect it to, But his bill and communication receive no attention 
from the committee of either House. Mr. Hatch, chairman of the 
House committee that reported the bill which has passed that 
body this session, has never been to the Signal Office to learn any 
thing about the service, or communicated with the chief signal 
officer as to the needs of the service. He simply attached the pro- 
vision making the transfer to the Agricultural Department bill 
without knowing what its effect would be. The first result of the 
enactment of the bill into a law will be the necessity of appropriat- 
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ting $65,000 additional a year to man the military telegraphs, which 
will then be left without an operator, instead of saving $125,000. 

Is it any wonder that the weather-predictions are not always 
verified ? General Greely, confident that the Signal Office will soon 
‘be transferred to a civil department, in loyalty to the government, 
‘began, at the opening of the present fiscal year, some preparation 
for it, especially by training civilians in weather-predictions, de- 
tailing one on each alternate month. Professor Abbe was per- 
forming this duty in March; and although years ago, when he had 
long-continued practice, he was remarkably successful, he failed to 
foretell the great blizzard, of which something certainly ought to 
have been known in advance. Similar conspicuous failures this 
~year may be explained in the same way. 

A word ought to be said about the cold-wave predictions. These 
-are an extension of the service within the past few years, and, as a 
knowledge in advance of sudden great changes of temperature is of 
‘great importance on account of its bearing on the health of the 
people and the safety of many kinds of property, these reports, a 
very large percentage of which have been verified, have become 
‘very popular. 


THE POLYTECHNIC INSTITUTE! 


Every middle-aged inhabitant of the British Islands must recall 
more than one occasion when the mind of our country has been 
‘strongly stirred on the question of national defence. The adverse 
-evidence of an expert, a rousing article in a newspaper, has often 
-awakened general anxiety of more or less continuance, and been 
followed by more or less adequate results. But it is far more diffi- 
cult to awaken any widespread concern on behalf of those great 
-abiding national interests which it is our charge and heritage to 
defend. And yet there are signs of no uncertainty which must to 

e-all thoughtful and instructed minds, from many directions, suggest 
the question whether that industrial leadership which has hitherto 
made our small and crowded country the world’s workshop, and 
-almost the world’s mart, is not slipping from us. This is a ques- 
‘tion not of more or less wealth or luxury, but of very livelihood to 
the masses of the people under the special conditions of our na- 
tional existence. If work ceases to come to a workshop, there is 
nothing for it but prompt dispersal of the workmen. All authori- 
ties seem agreed that the population of five or six millions inhabit- 
ing England and Wales in the time of Queen Elizabeth represents 
pretty nearly what their areas can sustain as agricultural, self-sup- 
porting countries. But the population of England and Wales alone 
was shown by the census of 1881 to have reached nearly twenty- 
six millions ; so that seven years ago there was in the southern half 
-of Great Britain an excess of twenty millions above what the coun- 
try could reasonably support, except as a community of artificers 
-and traders, and general carriers, by import and export, of the 
world’s merchandise. It needs only a glance into past history to 
‘see that this, while an enviable position for a nation while pros- 
perity lasts, is practical extinction when the channels of commerce 
are turned, or lost advantages have transferred production to new 
centres. Macaulay’s fancy picture of the New-Zealander sketching 
the ruins of St. Paul’s from the broken arches of London Bridge 
seems of very little concern to the present citizen, whose ears are 
deafened with the ceaseless roar and traffic of the streets. And 
yet precisely that doom of silence and decay has befallen many a 
proud mother-city of which now “even the ruins have perished.” 
It would far exceed present limits to show in detail how many arti- 
‘cles of our own immemorial production we ourselves now largely 
import, because the foreign workman produces them better, or 
‘produces them at less cost. The evidence will be fresh in the rec- 
ollection of the readers of this journal. Neither can they fail to re- 
-call with what persistence we have pointed outthe remedy. There 
is but one real remedy, — the better training of the workman, and 
—if we may be allowed to say it—of his employer too. Every 
‘one who, without prejudice, has opportunity to watch a fair speci- 
men of the British workman at his work must admit that the raw 
material is as good as ever it was; that, in the quantity and quality 
of the work he can turn out ina given time, few of any nationality 
can-equal, and none surpass him. But in the training he receives, 
and in the opportunities of his receiving it, there is much left to be 
1 From Nature of May 24, 1888. 
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desired. And meantime there is not only the grave fear, but in 
many branches of industry the accomplished fact, that other na- 
tions may and do outstrip us in the race. 

Perhaps there is some belated merit in seeing that now; but all 
honor to those who, with heart and means to labor towards the 
better training of our artisans, devoted themselves to the endeavor 
when the need for it was less comparatively obvious. Honor es- 
pecially to one man, Mr. Quintin Hogg, who, close upon a quarter 
of a century ago, at an age when most young men are concentrat- 
ing their best energies on cricket, or foot-ball, or lawn-tennis (all 
good things in their way), made it his life’s task to raise the skilled 
workman of London, and furnish him more fully for his labor, for 
his own sake and for ours. Probably most of our readers know 
how that small enterprise has become a great one indeed, with the 
old Polytechnic for its present home and centre, and with a fuller 
variety of classes and branches, and with a greater comprehensive- 
ness of scheme, than we can now attempt to describe. But all has 
hitherto rested on the shoulders, and been sustained by the purse, 
of Mr. Hogg himself, who, during the past six years, has spent, 
speaking broadly, some £100,000 in establishing and sustaining 
these admirable schools. But the time has now come when so 
great a burden, for the work’s sake as well as for his own, should no 
longer depend upon the means and life of a single man; and there 
is now an opportunity of securing for the institute something like 
an adequate endowment. The charity commissioners have offered 
to endow it with £2,500 per annum on condition that the public 
find £35,000 as a supplementary fund. £18,000 have already been 
promised by the personal friends of the founder ; but £17,000 still 
remain to be raised, — a large sum, no doubt, but a small one com- 
pared to our still unrivalled resources, and the national value of the 
institute, not only for its own immediate results, but as a model for 
similar efforts in all the great centres of our industry. Those who 
believe in science — that is, in faithfully accurate and exact knowl- 
edge —as the only sure basis for any national prosperity that is to 
bear the stress of the fierce competition of our times, are earnestly 
invited to make themselves acquainted with the work of the insti- 
tute, and to contribute to its funds. Eighty-one thousand mem- 
bers and students have joined since it was moved to the Polytech- 
nic, 309 Regent Street, in 1882. All donations or subscriptions 
will be thankfully received there, or by Mr. Quintin Hogg, 3 Cav- 
endish Square, W. 


SCIENTIFIC NEWS IN WASHINGTON. 
Tricks of Indian Jugglery. — The May Fogs on the Atlantic. 
Indian Jugglery. 

THE feature of the evening at one of the late meetings of the 
Anthropological Society was a paper by Col. Garrick Mallory on 
‘Algonkin Glyphs on Bark and Stone.’ The paper also dealt 
briefly with some related subjects, and will form a part of the an- 
nual report of the Bureau of Ethnology. The following is a brief 
chapter on ‘ Indian Jugglery,’ extracted from this paper : — 

“Paul Beaulieu, an Ojibwa of mixed blood, present interpreter 
at White Earth Agency, gave me his experience with a Jossakeed, 
at Leech Lake, about the year 1858. The reports of wonderful 
performances reached the agency, and, as Beaulieu had no faith in 
the jugglers, he offered to wager one hundred dollars, a large sum, 
then and there, against goods of equal value, that the juggler 
could not perform satisfactorily one of the tricks of his repertoire 
to be selected by him (Beaulieu) in the presence of himself and a 
committee consisting of his friends. 

“ The wager was accepted, with the result to be described. 

« A medicine lodge was made. Four strong poles were planted 
deep in the ground, rising to an elevation of at least ten or twelve 
feet; one of them having the branches remaining and rising a little 
beyond its fellows, this being the indication of a Jossakeed as dis- 
tinguished from a Medé lodge. The interior diameter was less 
than four feet. The frame, which was inclined to the centre, was 
then filled in with intertwined twigs, and covered with blankets 
and birch-bark from the ground to the top, leaving an orifice of 
about a foot in diameter open for the ingress and egress of spirits 
and of the objects to be mentioned, but not large enough for the 
passage of a man’s body. 
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“ At one side of the bottom wrapping a flap was left for the en- 
trance of the Jossakeed or Shaman. 

“ A committee of twelve was selected to see that no communi- 
cation was possible between the Jossakeed and confederates. These 
twelve men were reliable people, one of them being the Episcopal 
clergyman of the reservation. The spectators were several hun- 
dreds in number, but stood off, not being allowed to approach. 

“The Jossakeed then removed his clothing, until nothing re- 
mained upon his person but the breech-cloth. Beaulieu then took a 
rope (of his own selection for the purpose), and first tied and knot- 
ted one end about the ankles; the knees were then securely tied 
together; next the wrists; after which the arms were passed over 
the knees, and a billet of wood passed under the knees, thus se- 
curing and keeping the arms down motionless. The rope was 
then passed around the neck again and again, each time tied and 
knotted, so as to bring the face down upon the knees. 

“A flat river-stone of black color— which was the Jossakeed 
Manedo or amulet — was left lying upon his thighs. The Jossa- 
keed was then carried to the lodge, placed inside upon a mat on 
the ground, and the flap covering restored so as completely to hide 
him from view. 

“Immediately loud thumping noises were heard, and the frame- 
work began to sway from side to side with great violence; where- 
upon the clergyman remarked that this was the work of the Evil 
One, and it was no place for him: so he left, and did not see the 
end. After a few minutes of violent movements and swaying of 
the lodge, accompanied by loud inarticulate noises, the motions 
gradually ceased, when the voice of the juggler was heard telling 
Beaulieu to go to the house of a friend near by, and get the rope. 
Now, Beaulieu, suspecting some joke was to be played upon him, 
directed the committee to be very careful not to permit any one to 
approach while he went for the rope, which he found at the place 
indicated, still tied exactly as he had placed it about the neck and 
extremities of the Jossakeed. He immediately returned, laid it 
down before the spectators, and requested of the Jossakeed to be 
allowed to look at him, which was granted, but with the under- 
standing that Beaulieu was not to touch him. 

“When the covering was pulled aside, the Jossakeed sat within 
the lodge, contentedly smoking his pipe, with no other object in 
sight than the black stone Manedo. 

“ Beaulieu paid his wager of one hundred dollars. An exhibition 
of similar pretended powers, also for a wager, was announced a 
short time later at Yellow-Medicine, Minn., to be given in the pres- 
ence of a number of army people; but at the threat of the grand 
medicine-man of Leech Lake bands, who probably objected to in- 
terference with his lucrative monopoly, the event did not take 
place, and bets were declared off. 

“At Odanah, on the Bad River Reservation, and at Bayfield, 
both in Wisconsin, I obtained some variants of the above perform- 
ance as seen at different times and places and by several witnesses. 
For instance: the Shaman at one time was tied up much as before 
mentioned, but with all of his clothes on; a fish-net, however, be- 
ing tied above his clothes, enveloping the whole person ; and horse- 
bells were attached to his body, so as to indicate any motion. 
When examined afterwards, the clothing had been entirely stripped 
from his person, the nets and ropes and bells placed in a separate 
pile in the lodge, and the clothing itself was found by direction un- 
der a designated tree a mile off; the Indians of the committee, one 
of whom was my informant, running from the lodge at their 
highest speed to the tree, and there finding the clothing, and 
stating the impossibility of its being transported by any human 
agency in advance of their arrival. In another case, occurring at 
night, two lodges were built about twenty feet apart. About a 
hundred Indians surrounded the space occupied by the two lodges 
with lighted torches giving the brightness of day, and a line of 
bonfires was built and kept in flame over the space intervening be- 
tween the two lodges. The levitation in this case was by the 
bound Shaman in one lodge being found unbound in the other. 

“Tt should be noted that these stories relate to a time some forty 
or fifty years ago, before the tricks similar to those of the Daven- 
port brothers had become known in the civilized portions of the 
United States. It is a still more important fact that the French 
missionaries in Canada, and the early settlers of New England, de- 
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scribe substantially the same performances when they met the In- 
dians, all of whom belonged to the Algonkin stock. So remarkable 
and frequent were these performances of jugglery, that the French, 
in 1613, called the whole body of Indians on the Ottawa River, 
whom they met at a very early period, ‘the sorcerers.’ They were 
the tribes afterwards called Nipissing, and were the typical Algon- 
kins. No suspicion of jugglery in the sense of deception appears 
to have been entertained by any of the earliest French and English 
writers. The severe Puritan and the ardent Catholic both consid- 
ered that the exhibitions were real, and the work of the Devil. It 
is also worth mentioning that one of the derivations of the name 
‘Mic-mac’ is connected with the word meaning ‘sorcerer;’ so 
that the known practices of this character having an important ef- 
fect upon the life of the people extended from the Great Lakes to- 
the extreme east of the continent. It was obvious to me, in cross- 
examining the various old men, that the performances of jugglery 
were in each case an exhibition of the pretended miraculous power 
of an individual, whereby he obtained a reputation above his rivals, 
and derived subsistence and authority, by the selling of charms. 
and superhuman information. The charms or fetiches, which still 
are sold by a few who are yet believed in, are of three kinds, — to 
bring death or disease on an enemy, to lure an enemy into an am- 
bush, and to create sexual love.” 


The Unusual Prevalence of Fog during May. 


The belt of frequent fogs during the past month, as shown 
graphically on the Pilot Chart for June, extended well up into the 
Gulf of St. Lawrence, and across the Atlantic from shore to shore. 
While the amount encountered off the Grand Banks and the coast 
to the westward is but little in excess of the normal for May, yet 
such great frequency of dense fog-banks east of the 4oth meridian 
is very unusual. It may be attributed almost entirely to the unu-, 
sual prevalence in that quarter of the ocean of southerly winds, 
which lasted for fourteen days during the first two decades of the 
month. These winds bring the warm, moist atmosphere from 
lower latitudes far to the northward, and into contact with the 
colder air of more northerly regions, this contact resulting in the 
precipitation of the moisture in the form of fog. Adding to this 
the fact that most of the depressions noted during the month passed 
well north of the soth parallel after reaching the goth meridian, 
thus lessening the clearing effect of their north-westerly winds, it 
will be seen very readily that the conditions were peculiarly favora- 
ble to the development of fog along the transatlantic routes. 

Early in the month, small patches of fog were reported, also, to 
the westward of Bermuda, about the 7oth meridian, accompanying 
north-westerly winds blowing toward a slight depression in about 
32° north and 63° west, on the 2d and 3d. The dense fog along 
the coast north of Hatteras on the 6th, which led to the collision 
between the British steamship ‘ Benison ’ and the American steam- 
ship ‘ Eureka,’ by which the latter was sunk fifty-six miles east- 
south-east from Cape Henry, was due to the prevalence of south- 
erly winds in the western quadrants of an area of high barometer 
about the Bermudas, which, blowing up the coast from over the Gulf 
Stream, came into contact with the cold water of the inshore cur- 
rent, with the usual result. 


MENTAL SCIENCE. 
Illustration of the Play-Instinct. 


AN article entitled ‘ The Story of a Sand-Pile’ would not at once 
suggest any thing of interest to the psychologist; nevertheless the 
story as told by Prof. G. Stanley Hall (Scrzbner's Magazine, June, 
1888) is full of suggestiveness to one approaching the study of 
mind with an appreciation of all the various aspects that mental 
phenomena assume in the world of nature. The story of the 
‘sand-pile’ tells of two boys who had the advantage of playing 
with a load of sand placed for that purpose in the back-yard. This 
at once became the centre of all their interests, and by a gradual 
growth assumed the appearance of a miniature community. Roads. 
were laid out, coal placed in the ground to be afterward discoy- 
ered, and a sort of cave-dwelling erected. The next summer the 
evolution went on, fortunately undisturbed by parental suggestions. 
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The house became a board with another slanted against it; then 
it was two bricks and a board on top. A bit of wood suggested to 
one of the boys a horse, and that became a horse; others being 
made like it, at first very rude, and afterwards with all the refinements 
that a scroll-saw could add. Cattle were made and added to the 
houses, there being a remarkable conservatism in adhering to an 
original modei, though the boys were able to do better work. Be- 
fore many summers there was a community modelled quite closely 
after the village in which they lived: crops were raised, stacked, 
and sold, as in town. Furthermore, the men and women of the 
“sand-pile’ were named Bill Murphy, Charles Stoughton, Peter 
Dana, ete., — names of real men in the village ; and the personality of 
the real individual, that of the puppet and of the boy who owned 
it,—for other boys had been admitted by this time, — were 
strangely confused. If the real Farmer Murphy had done any thing 
disreputable, the boys threatened to suspend the boy who owned 
the puppet Farmer Murphy from the ‘sand-pile.’ The boys take 
their men along in their pockets on a pleasure-trip, send them in 
letters to distant friends to have them returned, and be said to 
have seen distant places. ‘“ The best man has travelled most, 
keeps his farm in the best order, has most joints in his body, 
keeps dressed in the best coat of paint, and represents the best 
farmer in town, and is represented by the best boy.” 

The industrial evolution of this agricultural community strikingly 
reminds one of the real evolution in the history of the race. The 
plough, the wagon, and so on, can be seen in the several stages 
paralleled by the relics in museums. The political organization 
reflects that of the town, as well as that of primitive communities. 
Money was first made of a kind of card-board, but, owing to the 
possibility of counterfeiting, felt gouged out by an instrument was 
substituted. At the beginning of the season ninety dollars and 
fifty half-dollars were given to each boy. So real were these coins 
to them, that silver is said to have been refused for the felt, the 
varying intensity of the play-spirit being recorded in the silver value 
of the felt money. When a grocer —the youngest boy — failed, 
he was at first aided, and then meetings held to consider the case. 
“One proposition was a general ~vo rata subscription; another 
was a communistic redistribution of the money of the community. 
These schemes were successfully opposed, however, and it was at 
last agreed to inflate their first currency by issuing enough money 
to give each boy an additional sum of ten dollars. While this 
matter was under discussion, and redistribution was expected by 
some, prices were affected, and a few sales were made at prices so 
high as to cause embarrassment later.” 

As the boys grow older, the institution begins to lose its reality, 
and the circle of their interests changes. Moreover, “the golden 
age of this ideal little republic has already passed,” and ‘‘a period 
of over-refinement and enervating luxury’’ is likely to end its 
career. Self-consciousness and the desire for approval replaced 
natural interest. The parents regard the educational advantages 
of this -sand-pile’ as outweighing the eight months of school- 
work: it cultivates co-operation, justice, and reflection; leads to 
industrial skill, saves idleness, and prevents bad habits. Its edu- 
cational import is thus characterized by Professor Hall: ‘Had the 
elements of all the subjects involved in the ‘sand-pile ’— indus- 
trial, administrative, moral, geographical, mathematical, etc. — 
been taught separately and as mere school-exercises, the result 
would have been worry, waste, and chaos. Here is perfect mental 
sanity and unity, but with more variety than in the most hetero- 
geneous and soul-disintegrating school-curriculum. The unity of 
all the diverse interests and activities of the ‘sand-pile’ is, as it 
always is, ideal.” 

HEAD-GROWTH IN CAMBRIDGE STUDENTS.— Mr. Francis 
Galton makes an interesting report on measurements of the heads 
of Cambridge (England) students, which we owe to Professor 
Venna (Wadure, May 3). What is called a ‘head-product ’ may be 
fairly regarded as representing average brain-volumes. It is ob- 
tained by multiplying the maximum length of the head by its 
maximum breadth and its maximum height above a certain plane. 
This result represents the contents of a rectangular box that 
would just fit over the head. This is only rudely proportional 
to the brain-mass in individuals, but would be closely proportional 
to it in the average of many cases. The result of the measure- 
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ments, which have been taken within the last three years, is as 
follows : — 
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In spite of many irregularities, the following conclusions 
may be fairly deduced from these figures: (1) that while, 
in the population at large, brain-growth ceases after the age of 
nineteen, this is not true of university students; (2) that men 
who obtain high honors have considerably larger brains at 
nineteen years than those who do not; (3) that this predominance 
is reduced to about half its extent at the age of twenty-five, the 
brain of the ‘high-honor’ man increasing by about three per cent, 
that of the ‘ poll’ man by about six per cent, in this period; (4) 
that the ‘high-honor’ men are presumably a class both more 
precocious and more gifted than the others. 


AN INTERESTING MrEmMory-TEST.— Mr. H. H. Ballard pub- 
lishes in the Fournal of Education for May 3 the result of a test of 
the memories and receptive powers of school-children. The sen- 
tence, ‘Your redemption from the distress into which you have 
fallen is in your own hands, and in no wise depends on forms of 
government or modes of election,” was carefully read to one of ten 
selected pupils, who repeated it as exactly as possible to the next 
scholar, and this one to the third, and so on to the tenth. The 
tenth pupil wrote down what he received from the ninth. In one 
case the sentence emerged from this process as, ‘‘ The redemption 
of your distress is in your own hands;” in another it was, “The 
invention which has fallen into your hand ;” and the sentence had 
dwindled into this already at the sixth pupil. In another case the 
sentence was whispered instead of distinctly read, and the process 
of calling on the imagination when the senses give no clear impres- 
sion is illustrated in the result, which was, ‘“‘ The attempts into 
which we have fallen during the government election are very low.” 
In the Pittsfield, Mass., High School the sentence reduced to, 
“Redemption is in your own hands, and depends upon no formal 
government nor love.” In the senior class of another high school, 
in which the average age of the pupils was eighteen years, the re- 
sult was, “ Our redemption for our destruction has nothing to do 
with us.” In still another high school it was, “ Your distress into 
which you have fallen is by no means the fault of government.” A 
set of eight-year old pupils reduced it to, ‘The redemption that 
lies in your hand is done;” and the first class of the high school 
in the same town made it, “ Your redemption into which you have 
fallen is your own fault.” In one school the experiment was modified : 
two pupils from each of five grades were selected, and the sentence 
clearly read aloud to them all. After a minute’s interval, each of 
the ten wrote down what he could of the sentence. The sentences 
written by one pupil of the highest, one of the middle, and one of the 
lowest grades were these : “ Your redemption from the distress into 
which you have fallen lies in your own hands, and in no wise de- 
pends on the government or manner of election ;” “ Yourredemption 
from the distress into which you have fallen is in your own hands, 
and depends in no wise upon the forms of government or the 
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modes of election ;’’ ‘Your redemption and distress in which you 
have fallen depends on yourself, and in no wise on the government or 
its mode of election.” Although not one of the ten got it perfectly 
accurately, yet many were very near it; and they all show how 
much more the wear and tear on the sentence is in passing through 
ten mouths than through one. By the other process one accumu- 
lates the combined inaccuracies of all, and one pupil with a very 
poor receptive organ in the middle of the ten prevents the circula-~ 
tion of a good repetition after him. After this the sentence was 
passed through the ten pupils arranged in order of grade, and is- 
sued as, “ Your redemption from the distress into which you have 
fallen depends entirely upon yourself, and by no means upon the 
forms of government or helps from education.” The sentence 
here selected is quite a difficult one, but an easier one from Emer- 
son was hardly more successful. The sentence was, “All things 
are double, one against another, —tit for tat, an eye for an eye, a 
tooth for a tooth, blood for blood, measure for measure, love for 
love,” —and the result, “ All things are good for one another.” Al- 
though the test, as thus applied, is too complex to allow valid in- 
ferences to be drawn from it, it at any rate shows how difficult it is 
to repeat accurately what has been heard, as well as how little con- 
fidence is to be placed in the declarations of persons reporting the 
very words of a conversation held weeks or months before; it illus- 
trates, too, ina simple form, the process by which a simple tale 
becomes an elaborately embellished narrative by passing through 
several hands ; and perhaps it indicates that the powers of careful 
attention and retention need more systematic training than is de- 
voted to them in the ordinary school-work. 


HEALTH MATTERS. 


SEA-SICKNESS. — Dr. W. H. Gardner, U.S.A., in a letter to the 
New York Medical Record, reports having treated many cases of 
sea-sickness with oxalate of cerium, in ten, fifteen, or twenty grain 
doses, every two or three hours. He believes that seventy-five per 
cent of all cases that occur will be cured by thisremedy. As many 
of our readers are about to leave the United States for a summer's 
jaunt in Europe, an admirable opportunity presents itself for testing 
Dr. Gardner’s remedy. As oxalate of cerium is a recognized drug 
to be administered in cases of nausea and vomiting, we see no rea- 
son why it should not be efficacious in sea-sickness. 


FUNCTION OF THE BILE.— Among the many mooted questions 
in physiology is the function of the bile, and every new fact bearing 
upon this important subject is of great value. Dr. Dastre, as re- 
ported in Le Progrés Médical, recently communicated his observa- 
tions to the Société de Biologie of Paris. He said that he had pre- 
viously proven that the presence of bile in the stomach during dif- 
ferent periods of digestion did not take from the gastric juice its 
digestive power: consequently it could not be the cause of vomiting 
or of severe gastric troubles. At the present time, owing to the 
success of two operations for cholecysto-intestinal fistula, he 
thought himself in a position to conclude that the bile contrib- 
uted, as well as the pancreatic juice, to the digestion of the fats, — 
an opinion which is counter to that expressed by Claude Bernard. 
In fact, the two animals being in good condition four months after 
the establishment of the fistula, they had been given a meal of fat 
and milk, and then slaughtered during full digestion. The exam- 
ination showed with absolute clearness that the lacteals were trans- 
parent between the stomach and fistula, and, on the contrary, en- 
tirely white and milky below the fistula; that is to say, where the 
bile had been able to get: consequently, if observation on the rab- 
bit shows us that the bile alone is unable to emulsify the fats, the 
preceding experience shows us that the pancreatic juice alone is 
also powerless. They must be mingled, in order to act well. In 
other words, bile, as well as the pancreatic juice, takes part in the 
digestion of fats. 


vA A NEw Hypnotic.— In the Vew Vork Medzcal Record, Dr. 
E. C. Wendt describes sulfonal, a new hypnotic. Chemically this 
substance enjoys the euphonious designation of ‘ dizethylsulfondi- 
methylmethan.’ It occurs in the form of large, flat, colorless crys- 
tals, which are tasteless, and devoid of smell. Sulfonal is soluble 
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in eighteen to twenty parts of boiling water. In tepid water the 
solubility is only about one to one hundred. The crystals dissolve 
more readily in alcohol and alcohol mixed with ether. Acids and 
alkalies do not affect the composition of the body, which appears to 
possess considerable chemical stability. The crystals melt at a 
temperature of 275° to 260° F. According to Professor Kast of 
Freiburg, sulfonal is an hypnotic pure and simple. It does not com- 
pel sleep through a paralytic effect on the nerve-centres, nor through 
a profound impression produced upon the vascular system. From 
numerous experiments on animals, and many clinical observations 
on man, the action of this new remedy would appear to consist 
merely in the intensification of those factors that lead to natural sleep 
in the physiological sense, or in supplying the periodical desire for 
sleep in those cases where itis wanting. It is for this reason, prob- 
ably, that the range of applicability of sulfonal is amore limited one 
than that of some other drugs employed as hypnotics. But sulfonal 
has none of the disadvantages inherent in the deadly narcotics, and 
it is much more reliable than any of the bromides. This new body 
does not disturb digestion, it is not constipating, it has no unpleas- 
ant after-effects, it is perfectly harmless, it does not invite the for- 
mation of ‘a habit,’ and, finally, it does not appear to lose its effi- 
cacy even when employed for a long period. 


SMOKERS’ VERTIGO. — Dr. Decaisne is reported in the Vew 
Vork Medical Record as having recently investigated a number of 
cases of vertigo in smokers. Out of sixty-three patients, forty-nine 
were between fifty and sixty-six years of age. More than half of 
them suffered, in addition, from digestive troubles, with constipa- 
tion alternating with diarrhcea, insomnia, palpitations, dyspnoea, ~ 
and diuresis. In a third of the number there was marked intermit- 
tence of the pulse, and granular pharyngitis, while others suffered 
from aphthz, amblyopia, etc.. Thirty-seven were persons who 
smoked habitually on an empty stomach; and these suffered from 
vertigo, principally in the morning. The vertigo generally coin- 
cided with suppression of perspiration and diminished excretion of 
urine. The treatment consisted mainly in regulating or suppress- 
ing the cause, but thirty-three out of thirty-seven patients ceased to 
suffer on merely refraining from smoking on an empty stomach. 


A LEPER INVASION OF THE UNITED STATES. — It is reported 
that many lepers are leaving the Sandwich Islands, as soon as the 
disease manifests itself, in order to prevent being banished to the 
island of Molokai. Mr. Putnam, consul-general at Honolulu, be- 
lieves the number of these emigrants to be considerable, and many 
if not most of them flee to the United States. 


RACE AND INSANITY. —In an article entitled ‘ Race and Insan- 
ity,’ published in the Amerzcan Journal of Insanity, Drs. Bannis- 
ter and Hektoen, physicians of the Illinois Eastern Hospital for the 
Insane, express the opinion that there is little doubt but that in- 
sanity is influenced by race. From the statistics of three institu- 
tions in which insane persons are treated they draw the following 
conclusions: 1. That in the white race the depressive types of men- 
tal disease are most frequent in the Germanic and Scandinavian 
peoples, and least so in the Celts: the reverse of this appears to be 
the case as to the exalted or maniacal types. 2. That general 
paralysis is not a disorder to which any race is immune, but one 
that depends upon causes independent of racial or national pecul- 
iarities. 3. That the well-known fact that insanity is much more 
common amongst the foreign-born than amongst natives in this 
country, is not to any great extent explainable by the shipment of 
the defective classes of Europe to America. The ‘cranks’ and 
epileptics and other neurotic individuals do not appear to be rep- 
resented, in due proportion even, amongst the foreigners in our 
asylums. The cause of the excess of foreign-born insane in this 
country is, it seems probable, to be looked for mainly in the fact, 
that, supposing the immigration to include only its proportion of 
persons below the average of mental strength and flexibility, the 
change of scene and associations, the difficulties of beginning life 
among them, disappointments, homesickness, and all the other 
accidents and trials that befall the new-comers, together contribute 
to break down mentally a vast number who under other circum- 
stances would have escaped, and largely contribute to the mass of 
insanity in this country. 
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ELEGERICAT, SCIENCE: 
Alternating-Current Electro-Motars. 


Two inventions that will greatly modify and improve the con- 
ditions of electrical distribution have been for some years past the 
subject of much thought and experiment among electricians. They 
are the secondary battery and the alternating-current electro-motor. 
To-day there are secondary batteries in use, and there are alter- 
nating-current motors, that will run with some degree of success ; 
but improvement is necessary in order that they may be adapted to 
extensive operations, and it is only a matter of time when these 
improvements will be made. 

The Tesla electric motor, of which a brief description has ap- 
peared in this journal, seems the most successful attempt that has 
been made for the distribution of power by alternating currents. 
The difficulties in the way of such a motor are these: it must start 
with the maximum turning effort; when it attainsits proper speed, 
it must regulate itself for varying loads; and it must be made to 
work under constantly changing load; and all these requirements 
are difficult to full in the same machine. In one form of motor 
Mr. Tesla obtains synchronism between the revolutions of the 
armature and the reversals of the feeding dynamo; that is, it reg- 
ulates itself. This form has little or no turning effort at the start. 
In another type a considerable turning effort is obtained, but there 
is no regulation. By combining the two characteristics, a motor is 
produced that will start, and when it arrives at its proper speed 
will regulate, itself. This seems the most plausible plan that has 
been yet suggested for the purpose. It will be remembered that 
the motor presents the peculiarity of having no connection between 
the armature-coils and the external circuit, currents being induced 
in the former by the alternations of the field-currents, and so is the 
simplest mechanical and electrical arrangement possible. 

In a paper read before the Institute of Electrical Engineers, Mr. 
Tesla explained the system, but unfortunately gave no data as to 
the efficiency, output, etc., of the motors. Such data will probably 
be forthcoming, for such a promising invention cannot but be given 
an exhaustive trial; and it is to be hoped, that, when the data does 
appear, it will be of a kind to at once allow an opinion to be formed 
on the value of the grzzczple as well as of the particular machine 
tested. 


ELECTRICAL WELDING. — Among the various uses to which 
electricity has been applied, the welding of metals is one of the 
latest. Two distinct processes are now in use, —that of Prof. 
Elihu Thomson, and that of M. Bernados. In Thomson’s method 
a very heavy current is sent between the metals to be joined 
(which are held firmly against one another), heating the junction 
until it is to a welding heat. The junction is, of course, the point 
of greatest resistance, and therefore the heat is mainly concentrated 
there. The currents are obtained from the secondary of an induc- 
tion-coil supplied with alternating currents: this secondary is of 
very low resistance, and is secured to’the pieces to be welded by 
massive clamps. It will be seen that this method is especially ap- 
plicable to the welding of tubes, rods, wires, etc. The process of M. 
Bernados is very different. In it the heat of the electric arc is used, 
the junction to be welded being made one of the poles. Current 
is obtained from accumulators especially built to resist the ill 
effects of a heavy discharge rate, and the arc is directed to the 
proper place by a rod of carbon held in the hand in a suit- 
able holder. The method of operation consists in placing the 
pieces to be welded on a heavy iron slab, which serves the double 
purpose of supporting and carrying the current to the plate, 
meeting the edges of the pieces, then putting the scraps of iron (if 
iron is to be welded) on the junction, and melting the whole to- 
gether. For welding steel or wrought iron, a mixture of sand and 
lime is used as a flux; when copper is one of the metals used, 
borax is employed. Mr. Ryves, who has investigated the process, 
and has lately read a paper upon it before the Society of Telegraph 
Engineers and Electricians, states that in nearly every case the 
metal was badly burnt and spoiled by the excessive heat. M. Ber- 
nados has also lately made a number of experiments on the work- 
ing of various metals and the production of alloys in electrical fur- 
naces. As far as welding goes, it is very probable that the electric 
arc can be regulated to give the required heat without burning the 
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metal. Of the two welding processes, that of Professor Thomson 
is surer and more easily controlled ; that of M. Bernados is more 
widely applicable. 


DIFFERENCE OF POTENTIAL BETWEEN METALS IN SOLU- 
TIONS OF DIFFERENT STRENGTHS. — The following table is not 
without interest as showing the variation in the electro-motive force 
of a cell, which might occur when the solution changed in strength 
from evaporation or othercauses. It is unfortunate that potassium 
cyanide was chosen as the electrolyte, instead ?70f some more com- 
monly used substance. One curious result will be noticed: zinc 
and copper have a potential difference from a carbon electrode 
which is at first considerable ; but, as the strength of the solution 
increases, the two substances get nearer together in the table. 


Carbon was invariably used as the positive element. The differ- 
ences of potential are in volts. 

Strength.......... | «006 | .025 25 ase y || I. 2. 5-16 
ZAWCagncoasecass63 | 925 1.130 I350 | 12.395 1.450 1.520 1.615 
Copperi-netesiecr 250 +390 1.215 | 1.270 1.295 I.425 1.535 
IBrassemeniiceetrr +290 580 1.130 1.210 1.295 1.400 1.460 
Platinoid. ... ...| .435 535 825 +900 | 945 1.030 1.185 
German silver....| .360 500 860 | 920 g10 1.050 1.180 
Silveneereresee rer {= 4.390 655 | .695 760 845 970 
IWS soobea Saab 460 440 590 | 585 | 610 -640 700 
Ifo dnaoosedcape +230 +300 +539 | +450 +430 470 +455 


EXPANSION GALVANOMETER. — Prof. W.E. Geyer and Mr. W. 
H. Bristor have invented a new and ingenious galvanometer. In 
thermostats and in the balance-wheels of chronometers the differ- 
ence in the rate of expansion of two metals is taken advantage of 
to cause a movement, which in the one case closes or opens an 
electric circuit, in the other conpensates for the linear expansion of 
the wheel. Two strips of different metals are usually fastened 
side by side; and, as one of them expands faster than the other, it 
causes the system to bend one way or the other. As an electric 
current causes heating, and as the amount of heating is proportional 
to the square of the current, some such arrangement as the above 
might be used for measuring current strength. The disadvantage 
with the ordinary form would be that the instrument would have 
to be adjusted for every change of temperature. To avoid this, 
Messrs. Geyer and Bristor use a broad strip and a wire of german 
silver fastened together; one end fixed, the other attached to a reg- 
istering arrangement. The current passes through these strips in 
series. Now, while for ordinary changes of temperature both the 
strip and the wire expand alike, yet, when a current is sent through 
them, the wire, having the smaller section and less radiating sur- 
face, heats the faster, and its greater expansion deflects the needle. 
By a suitable gearing the deflections are made directly proportional 
to the currents. This instrument can measure both alternating and 
direct currents. It is simple, and should be unaffected by the pres- 
ence of magnets. 


THE WATER-JET TELEPHONE-TRANSMITTER.— This trans- 
mitter has been recently exhibited in England, where it has at- 
tracted attention, both by its novelty, and its excellent performance 
as a long-distance transmitter. The following is an abstract from a 
lecture recently delivered by Mr. G. W. de Tunzeemann: “ The 
jet-transmitter consists of a small jet of water, acidulated to ren- 
der it a conductor. falling upon two electrodes, consisting respec- 
tively of a platinum wire, and a platinum ring concentric with the 
wire, and separated from it by a ring of glass or ebonite. The 
connection between the electrodes is formed by the nappe of the 
jet; and, when the jet is thrown into vibration by the sound of the 
voice, the variation of resistance between the electrodes causes it 
to act as a transmitter of great delicacy. This delicacy is so great 
that the voice of a person speaking in an ordinary tone at a dis- 
tance of fifteen or twenty feet from the instrument is reproduced 
in a distant telephone with the most perfect distinctness.” 
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Missourt, a Bone of Contention. (American Commonwealths.) By 
LUCIEN CARR. New York, Houghton, Mifflin, & Co. 16°. 


THE history of Missouri, like that of the other Western States, is 
necessarily lacking in the interest that attaches to that of the older 
parts of the Union; but it has elements of interest belonging to 
itself, which the author of this work has skilfully availed himself of. 
He begins his narrative with the earliest French explorations and 
settlements in the basin of the Mississippi. and traces the history of 
the region west of that river, then known as Louisiana, down to the 
time of its annexation to the United States; and the chapters treat- 
ing of these subjects, though they rather pass the proper limits of 
a history of Missouri, are among the best in the book. 

From the time of the annexation the narrative is confined to 
Missouri itself; and the author then shows how the fertile spot 
which had been contended for by France, Spain, and England, be- 
came a new ‘ bone of contention ’ to the advocates and opponents of 
slavery. The struggle began with the application vf Missouri for 
admission into the Union as a slave State; and though the diffi- 
culty was then thought to have been settled by the well-known 
Missouri Compromise, yet this proved to be only the beginning in- 
stead of the end of the trouble, which could not be removed except 
by the complete abolition of slavery. Accordingly, the latter por- 
tion of Mr. Carr’s work is necessarily occupied almost exclusively 
with the various phases of the slavery contest and the civil war, so 
far as these affected Missouri, which they gid in a marked degree. 
In his account of this great struggle we are sorry to find Mr. Carr’s 
sympathies so strongly on the side of the South. He does not de- 
fend slavery; indeed, he shows a decided dislike of it. But, like 
most of the Southerners and of their Northern sympathizers, he 
fails to comprehend the moral significance of the anti-slavery move- 
ment and the moral earnestness of those engaged in it. In describ- 
ing the secnes and incidents of the war, however, he-shows hiniself 
a firm friend of the Union; and in his last chapter he relates with 
evident pleasure the action of Missouri, alone of all the Southern 
States, in abolishing slavery within her borders. The stirring 
themes of war and political struggle fill so large a portion of the 
later chapters of the book, that we do not get from them so full an 
account of the social condition of the people in the generation just 
passed as might have been wished. In some of the earlier chapters, 
however, the life and industry of the people are described more fully ; 
and careful notice is taken of the financial disturbances that oc- 
curred at various times, and of the legislation of the State in regard 
to banks and railroads and the still more important subject of edu- 
cation. 

Taken as a whole, the author’s choice of topics is excellent ; and 
he has been particularly successful in showing the connection of 
Missouri’s history with that of the neighboring States and of the 
Union. The style of the work, though somewhat diffuse, like most 
of the historical writing of the present day, is clear and dignified ; 
and some portions of the story, such as the conquest of New Mexi- 
co and the events at the opening of the civil war, are related in a 
way that is both interesting and impressive. The book will fll a 
useful place in the series to which it belongs. 


Popular Physics. 
cago, Barnes. 


By J. DORMAN STEELE. 
Oo 


New York and Chi- 


TO quote from the author’s preface, “ this work has grown up in 
the classroom,” and all those who have used any of Steele’s Four- 
teen Weeks Series in natural science will know how admirably this 
series is adapted to use with elémentary classes. The author was 
in the habit of making a memorandum of any explanation which 
fixed the attention of the learner, and his books were built up on 
this experimental method. It is not pretended that the treatises are 
exhaustive, but it is believed that they are such as to interest be- 
ginners, and so to place science before them that some at least may 
be induced to go further. 

Shortly before his death, Dr. J. Norman Steele, finding that he 
was unable longer to perform extra labor, requested Prof. W. Le- 
Conte Stevens of the Packer Collegiate Institute, Brooklyn, to re- 
vise the text-book in physics, as so many advances had been made 
since the last edition of the ‘ Fourteen Weeks in Physics,’ published 
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in 1878. Professor Stevens’s revision has been so thorough and ex- 
tensive, that it has seemed desirable to change the name to ‘Steele’s 
Popular Physics,’ and it is under this title that the well-known book 
now makes its appearance. The book is intended for use in high 
schools, and gives enough in each branch of the subject to make 
clear to high-school pupils such physical phenomena as they see 
about them. All those who know the reviser will feel confidence 
in the thoroughness of his work. 


Our Native Ferns and Thety Allies. By LUCIEN M, UNDER- 
woop, Ph.D. 3d ed. New York, Holt. 12°. 


THE third edition of this useful book will be welcomed by all 
fern-lovers, and we predict for it a ready sale. One hundred and 
fifty-six species of true ferns are described as native to the territory, 
— sixteen more than were included in the first edition, printed in 
1881; while of the related plants, lycopods, Zguzsete, [soet@, etc., 
sixty-eight species are given. The descriptive portion of the work 
is preceded by a carefully prepared account of the structure-habits, 
haunts, geological history, and the relation of Pterzdophyta to the 
other sub-kingdoms of plants. This last is especially treated in 
the chapter on ‘The Fern’s Place in Nature,’ including brief ac- 
counts of the several systems of vegetable classification. Professor 
Underwood gives greatest prominence to what he terms the ‘Ameri- 
can System,’ which, dividing the 7adlophytes into three sub-king- 
doms, founded entirely on the characters of the reproductive organs, 
completely destroys the natural groups of algze, lichens, and fungi, 
and, in the writer’s opinion, is not to be commended. This is, 
however, quite unessential to the general purpose of the book. 
Older specific names for many of the species are extant, and we 
regret that Professor Underwood did not take the opportunity of 
adopting them. In the next edition he may, perhaps, conclude to 
do so. 


The Fundamental Principles of Chemistry. By ROBERT GALLO- 
way. London and New York, Longmans, Green, & Co. 


$1.75. 


Iv would probably be difficult to find a better exemplification of 
the fact that the critical and creative faculties are not invariably 
associated in the same individual than appears in several recent 
attempts, on the part of prominent fault-finders with existing mod- 
els, to produce something better in the way of elementary text-books 
of science. 

The volume before us emphasizes this point once more, and with 
force. It is an effort to replace the chemical text-books in use in 
the schools, and for teaching junior students generally, by a pro- 
duction ‘‘ more in harmony with the laws of thought.” The author 
has “ long heid that chemical works intended for beginners are un- 
suitable as educational works; if these books extend only to a few 
pages, the arrangement and construction is the same as that 
adopted in Gmelin’s great work of reference in the science, which 
extends to eighteen large volumes: the plan is encyclopedic, — 
excellent for a book of reference, unsuitable for an educational 
work. In this system the facts are unclassified ; the laws, the high- 
est generalizations, are placed apart from the facts; and no plan 
for teaching the language of the science, which requires to be taught 
like any other language, is given beyond a few general observa- 
tions.” Twenty years ago these views were announced, and, if we 
are to judge from the internal evidence of the book, changes of 
method during the interval which has elapsed have not commended 
themselves to the author. The work is ostensibly devoted to the 
“fundamental principles of chemistry;’’ but examination reveals 
the fact, that, of three hundred and fifty-six pages, nearly one-half 
is given up to the exposition of the subjects of molecular attrac- 
tion, heat, gravitation, the properties of gases, the elastic force of 
vapors, density, sublimation, precipitation, adhesion, and capillary 
attraction, which are regarded as the general principles of physics 
“suitable for the course of pure chemistry given in the after-part of 
the work.’”” It is without doubt most desirable that the student of 
chemistry should possess a knowledge of the principles of physics, 
and, were this part of the work endowed with any particular noy- 
elty or merit, the misleading character of the title might be passed 
by; but the sad fact is, that in the preparatory half of the book we 
fail to find any thing but the old tale of multitudinous facts and 
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principles, presented in a manner far inferior to the best modern 
examples, and insufferably dull. Even in the matter of information 
it is not up with the times. We are told that ‘the two prevailing 
opinions with regard to the nature of heat are the ¢heory of emzs- 
szon and the theory of zdulatzon ; the latter of which, it is added, 
is now generally accepted, but so overburdened with inherited 
terms of indefinite meaning as to occasion much confusion of mind, 
and to necessitate the admission to the student seeking exactness, 
that all who study the subject are impressed with their vagueness 
and unsatisfactoriness. After this we could hardly be surprised to 
note that the atomic hypothesis is an invention of the ‘late Dr. 
Dalton,” who derived some suggestion of it from the ancient phi- 
losophers, by which term, we presume, reference is made to the late 
Lucretius, Leukippos, and others. 

The latter half of the book, however, is so much worse, from an 
educational point of view, that we are inclined, on the whole, to ad- 
mire the astuteness which led to a change of base and the filling-in 
of the former half with less unwieldy material, though the proceed- 
ing is somewhat suggestive of the tricks of the medical practitioner 
of tradition, who, failing in the diagnosis and treatment of existing 
complaints, possessed the art and acuteness to get his patient into 
fits, in.-the management of which he considered himself to be an 
adept. As in most books on elementary chemistry, we find descrip- 
tive text, directions for experiment, and problems to be solved; but 
the scientific method — the careful and logical adjustment of ex- 
perimental conditions to the end of securing conclusions as definite 
as possible — is lacking. We are told that the elements combine 
to form compounds, and the fact is illustrated by the burning of 
phosphorus in oxygen, and other similar experiments; but not a 
particle of evidence, beyond mere assertion, is adduced to show 
that the action is synthetical rather than metathetical or analytical. 
The union of two elements in more than one proportion is not proved 
by appeal to the evidence of the balance, to the value of which the 
author has paid tribute in connection with the elucidation of the prin- 
ciples of its mechanism ; but, instead, we are treated to the follow- 
ing: ‘‘ We have now to inform and demonstrate to the learner that 
more than one compound can be formed, in many cases, by the union 
of the same elements. This will at once be rendered easily intelligible 
to him if we make use of our former comparison. There are differ- 
ent words composed of the same letters: there are, for instance, two 
different words composed of the letters ¢ and 9, viz., ‘to’ and 
‘too ;’ the same with the letters 4 and e, viz., ‘be’ and ‘bee;’ and 
other examples will at once recur to the student. In like manner, 
for example, there are two compounds of carbon and oxygen: viz., 
carbon monoxide, the symbol for which is CO ; and carbon dioxide, 
which, for the present, we will represent by the symbol COO. This 
latter compound, it will be seen from the symbol, contains double 
the quantity of oxygen the former contains.” This is puerile; but 
the pendulum swings to the other extreme, and the student, not 
yet informed as to the laws of combining proportions, the qualities 
or constitution of acids, bases, or salts, is expected to extract an 
intelligent idea from descriptions like the following, which, if not 
taken bodily from “ Gmelin’s great work of reference,” might easily 
have been so derived, so far as form of statement and assumption 
of previous knowledge are concerned : — 

“ The bones being freed from organic matter, and in form of ash, 
are treated with sufficient sulphuric acid to form an acid phos- 
phate : — 

Ca, (PO,). + 2H.SO, = CaH (PO,). + 2CaSO,. 

The solution of the acid phosphate is poured off from the insol- 
uble CaSO, ; the solution is evaporated to a sirupy consistence ; it is 
then mixed with a sufficient amount of charcoal, evaporated to 
dryness, and afterward gradually heated to fullredness in an appro- 
priate vessel. Two-thirds of the ‘phosphorus distils over, and is 
condensed by the water contained in the receiving-vessel. The 
operation may be regarded as consisting of two stages: Ist, the 
conversion of the acid phosphate; 2d, the setting-free of the phos- 
phorus :— 

(1) CaH, (PO,), = Ca2 PO, + 2 H.O. 

(2) 3 (Ca 2 PO,) + 10 C = Py + Ca, (PO4), + 10 CO.” 

These examples are sufficient to show the spirit of the book, 
which is lacking in those qualities of method which have lately 
begun to appear in elementary chemical literature, and give prom- 
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ise of the evolution of something more in accord with advanced 
ideas in matters of education. In our humble judgment, this vol- 
ume is entirely unsuited to the needs of the modern classroom or 
laboratory. | 


A Companion to School Classics. By JAMES Gow. New York, 


Macmillan. 16°. $1.75. 
Chronological Tables. By ARTHUR C. JENNINGS. New York, 
Macmillan. 12°. $1.25. 


THE first of these books treats a variety of subjects that stu- 
dents of the classics need to know about, and which cannot be ad- 
equately dealt with in the ordinary commentaries. It is divided 
into five parts, treating respectively of classical texts, the public 
economy of the Greeks and Romans, the drama, and philosophy. 
Mythology and geography are not included, doubtless because there 
are works enough on these subjects already. The Homeric age 
also is left untouched, on the ground that it is sufficiently illustrated 
in Professor Jebb’s work, and others devoted to that special theme. 

The second and third divisions of the work, which deal with pub- 
lic affairs, are the longest, and give an excellent brief description of 
the Athenian, Spartan, and Roman constitutions, with accounts of 
the public assemblies and of the various officers of state and their 
duties. The military and naval establishments are also described, 
and there are chapters on finance, on chronology, and on weights. 
and measures. In these parts of his work Mr. Gow has presented 
a vast amount of information in a small compass; yet it is so well 
arranged and so clearly stated, that, notwithstanding its condensa- 
tion, it is read with ease and pleasure. Indeed, we do not know 
where to look for so good an account of Athenian and Roman pub- 
lic affairs, in a form at once clear, concise, and full enough for ordi- 
nary students, as Mr. Gow has here given us. 

The other parts of the work are of a more scholastic character, 
especially the first, which gives a brief history of classical texts. 
First comes a history of the Greek and Latin alphabets; next a de- 
scription of the mode of writing and of making books in ancient 
times, followed by a history of classical manuscripts in the middle 
ages and after the revival of learning; and then a full account of 
the means and methods of textual criticism. The chapters devoted: 
to these subjects are necessarily somewhat dry; but the informa- 
tion they contain will be useful not only to young students, but to: 
all persons interested in the history of literature. The accounts of 
the drama and philosophy are briefer than the other portions of the 
work, but are sufficient for the ordinary purposes of classical stu- 
dents. 

From the analysis here given it will be apparent that Mr. Gow’s. 
work is different from the other helps to classical study that are 
now so abundant; and it contains so much that is excellent, that 
we hope to see it introduced into the schools of this country. Of 
course, in a work dealing with so many subjects, and necessarily 
touching many controverted points, it is difficult to secure un- 
impeachable accuracy ; and we can well believe the author when 
he says that he has found the preparation of the work extremely 
difficult. Nevertheless, its accuracy, so far as we have been able 
to test it, is of a high order; while in style and arrangement it is. 
much superior to most of the works with which it is naturally com- 
pared. 

Mr. Jennings’s work is a synchronistic arrangement of the chief 
events of ancient history, and will be a useful companion to all stu- 
dents of the ancient world. It is not confined to Greek and Ro- 
man affairs, though these necessarily occupy the foremost place, 
but gives also the dates of the leading events in Jewish, Egyptian, 
and Assyrian history, and of some specially important occurrences. 
in India and China. The tables are arranged in six columns, deal- 
ing respectively with political history; Jewish church history ; 
wars, popular movements, catastrophes ; biography and topogra- 
phy; inventions, discoveries, science, art; laws, literature, drama, 
institutions. The chronology ranges from the received date of the 
foundation of Rome, 753 B.C., down to the Christian era. In re— 
gard to very many facts of ancient history, exactness of date, as the 
author remarks, is unattainable ; and he has thought it best to ad- 
here in the main to the schemes of chronology usually found in dic- 
tionaries of dates, and other educational works. The special excel- 
lence of the work lies, of course, in its parallel presentation of 
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‘events in many nations, and in many different departments of hu- 
‘man activity; and in this respect it has eminent advantages over 
most other chronological works. 

We should add that both the works here noticed are provided 
with elaborate indexes, which greatly enhance their usefulness. 


Physical and Industrial Training of Criminals. By HAMILTON 
D. Wey. (Monographs of the Industrial Education Associa- 
tion, Vol. I. No. 3.) New York, Industr. Educ. Assoc. 


AMONG the many innovations in penal science introduced at 
the New York State Reformatory, there is perhaps none with so 
‘great an interest to the scientist and the educator as the experiment 
-of reaching the unresponsive intellects of refractory and stupid crim- 
inals through their muscles. This experiment, noticed in these 
‘columns some time ago, carried with it the proof of its success. It 
was due to the author of this pamphlet, Dr. H. D. Wey, physician 
‘to the reformatory at Elmira. In the present pamphlet Dr. Wey 
rehearses this experiment, and surrounds it with avaluable analysis 
of the criminal character, — the only sound basis of true and last- 
ting reform. He here portrays the deviation of the psychophysical 
‘organism of the criminal from that of his more fortunate fellow- 
men, and deduces from it the sound conclusion that the only 
method of restoring the criminal to a worthy place in the commu- 
nity is to re-organize that fundamental re-action between an indi- 
vidual and his environment that makes crime tempting. For this 
‘purpose one must educate the criminal, and that not only in the 
usual sense of literary instruction, but with the additional meaning 
‘of re-forming the habits of his body and mind; and when, in es- 
pecially dull and sluggish men, it was found that a direct appeal to 
the will and the intellect was unsatisfactory, the logical step was 
taken of treating the muscles, the physiological organs of the will: 
for modern physiology tells us that in muscular exercise we develop 
not only the muscle, but, more important, the nerve-cell that con- 
trols its action; we are building brain and power alike. Such a 
purely physical training brought the average marks of a dozen 
most unpromising men for purely inteliectual studies from 46 per 
‘cent to 71 per cent. The effect is immediate, and, if the treat- 
ment is sufficiently prolonged, is lasting. 

The second portion of the pamphlet is devoted to the industrial 
system at Elmira. Idleness is the source of a good share of the 
world’s misery ; and every moment of a prisoner’s life ought to be 
systematically occupied. Moreover, the work should be made as 
interesting as possible, not assume the air of a task imposed as a 
process of torture. Add to this, that the industrial training must 
be such as to fit the liberated man to earn his livelihood, and at once 
(for it is immediately after liberation that the greatest danger exists), 
and it seems to follow as a necessary deduction that the reforma- 
tory workshop must approximate to the real hives of production in 
the surrounding world. In addition, the educational value of manual 
training is to be made a special point. This is what the reforma- 
tory at Elmira is attempting to do; and the success of the enter- 
prise, after it is properly understood both by the men themselves 
and by the public, seems beyond question. This monograph, it is 
hoped, will be the means of extending the sound teachings and 
practices in vogue at the New York Reformatory. 


Negro Myths from the Georgza Coast. By CHARLES C. JONES, 
Jun. Boston, Houghton, Mifflin, & Co. 
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THE title of this book is not quite correct, for the tales told in it 
are not myths, but fables. Some such stories had already been 
collected by other writers ; but Mr. Jones has found in the swamp 
region of Georgia and the Carolinas a comparatively unknown field, 
in which he has gleaned much that is new. The stories are told in 
the patozs of the negroes themselves; which seems to us a mis- 
take, as they are not only harder to read, but less interesting, than 
they would be in correct English. Moreover, many of the linguis- 
tic peculiarities are mere mispronunciations, while others are con- 
tractions such as we all use in conversation, and only a few are real 
dialectical characteristics. 

The characters in the fables are mostly animals, the rabbit being 
the favorite, while the wolf and the alligator are frequently intro- 
duced. The stories show not a little ingenuity and humor, and 
some of them are quite entertaining. One of the best is that about 
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the monkey who didn’t know what trouble was, and who went to 
the Devil to find out. The Devil gave him a closed bag, and told 
him to go out into the midst of a large field near by, and then open 
the bag, and he would find an answer to his inquiry. The monkey 
obeyed, and when he had reached the middle of the field opened 
the bag, when out jumped a bull-dog. The monkey started and 
ran, and the dog ran after him until they reached a wood, when the 
monkey succeeded in climbing a tree, but not without the loss of his 
tail. The dog staid by the tree and watched till he was hungry, 
and had to go off in search of food. Then the monkey came down 
and went home to his wife, telling her that he had had enough of 
trouble. The moral is obvious: never search for trouble, but wait 
till it comes to you. 

Besides the fables, a few other stories are given, the most impor- 
tant being those relating to the negro belief in spirits, fetiches, and 
charms. These show, what was already known from other sources, 
that the Southern negroes are hardly less superstitious in some re- 
spects than their African ancestors, and that a great deal will have 
to be done to raise them to the level of civilization. 


Lessons tn Geometry, for the Use of Beginners. By G. A. HILt, 


A.M. Boston, Ginn. 
THIS admirable little book is a grammar-school geometry, and 
as such lies midway between the courses in geometrical drawing 
followed in some of our city schools, and a course in ordinary 
demonstrative geometry. It is intended to follow the study of 
arithmetic. The method followed is in great part that of question 
and answer. Each new idea is put in very simplelanguage. Defi- 
nitions are carefully explained, and in many cases illustrated by 
cuts. In short, every difficulty which the pupil is likely to meet 
with seems to have been anticipated. The few demonstrations 
that are given are all based on the method of equal triangles. The 
most important feature of the book is the large number of exercises. 
Of these, those which involve the metric system are separated from 
the others, and can be omitted if desired. A cheap case of draw- 
ing-instruments accompanies the book. The book is adapted to 
the needs of every grammar-school in the country, and could with 
advantage be used in all of them. For practical knowledge gained, 
few branches would better repay the time devoted to the study of 
this book. It is printed in the elegant style in which the publishers 
are accustomed to issue their works. G. W. SAWIN. 


Trigonometry for Beginners. By Rey. J. B. Lock, M.A. New 
York, Macmillan, 1886. 16°. 60 cents. 


THIS little book is an abridgment of the ‘ Elementary Trigonom- 
etry’ by the same author. Very little knowledge of geometry is 
assumed. Some points, such as the circular measure of an angle, 
the fact that the ratios depend only on the magnitude of the an- 
gle, and the explanation of tables, are much better put than it is 
customary to find them. The book also contains a very large num- 
ber (about seven hundred and fifty) of exercises, which are much 
better chosen than those in the trigonometries in common use, 
those in formula-work being particularly good. These exercises, 
together with the low price of the book, make it especially valuable 
as a secondary treatise for teachers who are using another text- 
book. The book is too small for the amount it contains, and as a 
consequence its pages are much crowded. 


By R.C. J. Nixon, M.A. Oxford, Claren- 
(New York, Macmillan, go cents.) 
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Geometry in Space. 
don Pr. 


THIS is a brief treatment of solid geometry, modelled on that of 
Euclid. A short introduction on perspective is prefixed, however, 
and some modern ideas are introduced, such as anharmonic ratio, 
similitude, inversion, and poles and polars, these subjects being 
very briefly treated. The number of exercises is also large. A 
chapter on the geometrical theory of perspective is appended. The 
book is well printed, but would be much improved if the type were 
larger. 
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NOTES AND NEWS. 

THE third part of the annual report of the Geological Survey 
of Pennsylvania has just beenissued. It treats of the operations in 
the anthracite-coal region, and is accompanied by an atlas, embra- 
ing the coal-region, and based upon the triangulation of the United 
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States Coast Survey. The report contains, besides the results of 
geological surveys, valuable statistics of the production and ship- 
ment of anthracite coal for 1885 and 1886. At the same time have 
been issued the atlas-sheets embracing Bucks and Montgomery 
Counties. 


—Ch. Montigny was led by an occasional observation to the 
study of the scintillations of stars and their relations to atmospheric 
disturbances. On Dec. 7, 1886, he noticed, during his observations 
at Brussels, that the scintillations of the stars suddenly increased, 
although the meteorological instruments showed no change what- 
ever. A few hours later, however, the barometer began to sink, 
and a gale arose which lasted for two days. This led the observer 
to the conclusion that the high strata of the atmosphere were dis- 
turbed hours before the instruments were in any way affected. A 
thorough investigation of observations showed that this was of fre- 
quent occurrence, and that the scintillations also continued after the 
storm had passed. Besides this, they were the stronger the fiercer 
the storms raged, and the nearer the minimum passed the place of 
observation. 


— The ‘Second Annual Report of the Meteorological Institute of 
Roumania for the Year 1886’ is a valuable contribution to our 
knowledge of the climate of south-eastern Europe. It contains 
only the results of observations made at Bucharest, although a consid- 
erable number of stations of the second order have collected meteor- 
ological data, the appropriations being insufficient for their publica- 
tion. The director of the institute, Prof. Stefan C. Hepitos, well de- 
serves thethanks of meteorologists for the valuable work he has done, 
the amount of which is astonishing, considering that all has been done 
with an annual appropriation of less than $2,400. He sets forth an 
interesting plan of increasing the number of stations and of a thor- 
ough study of the climatic elements of Roumania, which, if carried 
out, would give us the much-desired data on the meteorology of 
that region. 


—The Prince of Monaco has published several preliminary 
papers on the results of the cruises of his sailing yacht ‘ L’Hiron- 
delle.’ In 1885 her course was from Lorient to Cape Finisterre and 
the Azores, whence an excursion was made north-westward as far 
as 44° north latitude. Having returned to the Azores, she sailed 
north-north-west as far as 50° north latitude, and then returned to 
Lorient. In 1886 the prince sailed westward from Cape Finisterre 
until he reached the twentieth degree west from Paris, which he 
followed to 50° north latitude. The special object of this cruise 
being to ascertain the connection of the currents of the Bay of 
Biscay with those of the Atlantic, a great number of floats were 
immersed on this route, part of which were found again, thus fur- 
nishing valuable material regarding the currents of the North 
Atlantic. The last cruise was even more extended than the first 
ones. Starting from the Azores, the prince followed a straight line 
to Newfoundland, thus crossing the Gulf Stream drift. On this line 
93! floats were set adrift. At the same time, soundings, bathy- 
thermometrical readings, and dredgings were made. Attention 
was paid to the subject of fisheries, particularly to that of the sar- 
dine, which was formerly so abundant on the French coasts, while 
it has now almost disappeared. 


— Prof. F. W. Clark of the National Museum will make a unique 
collection of mineral species for exhibition at the Cincinnati Expo- 
sition. A portion of the twenty-five thousand dollars appropriated 
by Congress to enable the Government of the United States to 
participate in that exposition has been placed at Professor Clark’s 
disposition, and he will supplement the specimens he will select 
from the museum collection with others obtained especially for this 
occasion. The collection will be of great scientific value. 


— Petermann’s Mztteclungen for May publishes a full account of 
Captain van Géle’s exploration of the Obangi, accompanied by a 
map which has been constructed by B. Hassenstein, who reduced 
Junker’s observations in the country adjoining the upper Welle. 
He calls attention to the important fact that Junker learned of the 
existence of a chief called Bangusso four days’ journey west from 
Singio. Van Géle discovered a northern tributary of the Welle, 
which was called by the natives Bangasso as coming from Bangas- 
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so: therefore it is probable that Van Géle’s Bangasso is the lower 
course of Junker’s Mbomo, on the banks of which Bangusso’s vil- 
lage is situated. In this case the Kutu would prove to be a tribu- 
tary of the Mbomo. Since the great discoveries in the basin of the 
Kassai no expedition has helped more to make clear the hydrog- 
raphy of Central Africa than Van Géle’s, the limits of the Kongo: 
watershed being now pretty well known. 


— The Linnean Society held its centenary celebration May 24, 
according to ature of that date. The following eulogia were 
pronounced : on Linnzeus, by Prof. Thore Fries, the present occu- 
pant of the chair of botany at Upsala; on Robert Brown, by Sir 
Joseph Hooker; on Charles Darwin, by Professor Flower; on 
George Bentham, by Mr. W. T. Thiselton Dyer. The Linnzan 


gold medal, instituted by the society on the occasion of its cente- 


nary, was presented to Sir Joseph Hooker (botanist) and Sir Rich- 
ard Owen (zoologist). In subsequent years the presentation will 
be alternately to a botanist and zodlogist. 


—‘ Popular Physics,’ by J. Dorman Steele, Ph.D. (A. S. Barnes. 
& Co., publishers, New York), forms the third of a new series. 
upon the sciences. Many of the features of its parent book, ‘ Four- 
teen Weeks in Physics,’ will serve to identify this new work. 
T. Fisher Unwin, 26 Paternoster Square, London, announces a 
second edition, revised and rewritten on the basis of the first. 
edition by Edward Newman, of « Birdsnesting and Bird-skinning, — 
a description of the nests and eggs of birds which breed in Britain 
with directions for their collection and preservation, a chapter on 
bird-skinning, and description and woodcuts of the instruments. 
necessary to the collector, — by Miller Christy. Messrs. James. 
W. Queen & Co., Philadelphia, have just issued a new and very 
complete edition of their catalogue of electrical testing apparatus. 
This covers nearly every form of apparatus called for in a well- 
equipped electrical laboratory. 


—In the June Azdover Review Dr. Bemis continues his papers on 
immigration, pointing out in the present number the distribution of 
our immigrants. The experiment at Harvard in solving the problem 
of the relation of religion in its outward form to university life, is. 
clearly stated by Rev. D. N. Beach. Professor James of the Uni- 
versity of Pennsylvania gives an account of the requirements for- 
the degree of Ph.D. in German universities. The Americar 
Garden for June is a special rose number. The approaching 
‘heated term’ renders an article on ‘Summer Indigestion and 
Diarrhoea’ in the current number of Badyhood seasonable. * 


— It is not often that a part of Edwards’s superb ‘ Butterflies of 
North America’ appears with so much interesting matter in it as 
is found in the fifth number, just issued. A rare form of Califor- 
nian Jfelztea is figured, — of which all efforts to obtain the early. 
stages have so far been unsuccessful, — two species of Zyebza from 
the Rocky Mountains, and our eastern Portlandza. The plate of- 
the latter is crowded with figures of early stages in most exquisite- 
delineation. Although figured long ago by Abbot, his drawings, 
published by Boisduval & LeConte, were among the worst he ever 
made, so as to be quite misleading; while Mr. Edwards figures 
also the egg and every stage of the caterpillar, —a thing the more 
difficult to do, as it hibernates in the middle of its larval life. The 
text gives a complete history of this interesting and excessively 
local species, the habits of which are described in very different 
terms by different observers.’ But the most interesting of all is the 
plate of Evebza, which figures, as we have said, two species, giving 
for one of them the egg and earliest stage of the caterpillar; the 
latter never before figured or described for this genus, although 
thirty or forty species are known in Europe. That it should finally 
be made known by a naturalist in Eastern America, where it is un- 
known, is a curious commentary on the zeal of our transatlantic 
brethren. The species has been taken only by one collector, and 
only at a height of from twelve thousand to fourteen thousand feet 
on the front range of the Rocky Mountains in Colorado, where the 
ground is covered by broken black rocks, above which the butter- 
fly, which is of a deep black color, rarely rises far, and upon which 
when alighted it can scarcely be detected. When we learn from 
the cover that the expense of the preceding number was only 
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partly covered by a grant from the Elizabeth Thompson science 
fund (the first help the author has had), we can gauge to some 
extent our past pecuniary indebtedness to the indefatigable author, 
who steadily issues these incomparable iconographs. 


—W. William Topley, general secretary of the committee on 
organization of the coming (fourth) session of the International 
Geological Congress in London, desires that all scientific societies, 
libraries, institutions of learning, and individuals having any in- 
terest in the publications relating to the purpose of the congress, 
and the volume of its Proceedings containing the reports, papers, 
maps, etc., should secure these publications at the trifling cost of 
the membership fee to the congress, of ten shillings, or about two 
dollars and a half. For every such sum sent to him at the museum, 
28 Jermyn Street, London, the sender, whether an institution or an 
individual, will receive all the documents which it or he would re- 
‘ceive were the sender actually present as amember of the congress. 
Some of these publications, not to speak of the volume, will be of 
‘great value, and cannot be otherwise procured. Address William 
Topley, Esq., general secretary International Congress of Geolo- 
-gists, Museum, 28 Jermyn Street, London. The volumes of previous 
sessions of the congress alone are now difficult to procure at twice 
this cost, or more. 


— The Royal Society of Canada has, since its establishment, done 
much to promote the interests of science in the Dominion. In_ his 
annual address delivered at the recent meeting which was held in 
‘Ottawa May 22-24, the president, Dr. Lawson of Halifax, reviewed 
the work of the society during the past year. The Transactions of 
‘the society for 1887 fill a large volume; although, of seventy papers 
-which were presented, only forty were printed, the rest being kept 
‘back by the authors for the purpose of being perfected by additional 
-work. He called attention to the preponderance of papers in the 
-geological and biological section over those in the sections of Eng- 
lish and French literature, which had increased more and more, 
showing the greater interest taken in science as compared to his- 
tory and philology. In the course of his address he urged the 
granting of aid from the British Parliament for the purpose of mak- 
ing observations of tides and currents. This would not only be of 
substantial value to the shipping community, but would be a bene- 
fit to the country at large. A committee was appointed to co- 
operate with the British Association in pressing the necessity of 
such observations upon the Parliament, but so far no practical re- 
-sult has followed. A scientific federation of the empire, which was 
‘being agitated under the auspices of the Royal Society in London, 
also engaged attention, and was considered a matter of the greatest 
importance, in view of the aid that could be given to a geological 
survey of the Dominion. A committee appointed to inquire into 
ithe matter reported favorably on the subject, and the council of the 
Royal Society was given permission to act upon this report. On 
Friday the sections presented their reports. The section for French 
‘literature stated that they had decided to establish a fund of ten 
‘thousand dollars for a prize at the French Academy, to be called 
“The New France Prize;’ the interest, three hundred dollars, to be 
‘given in annual prizes to the author of the best work in French, to be 
published in France or Canada, on a subject to be determined by 
the academy. Sanford Fleming was elected president for the en- 
Suing year. 
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*." Correspondents are requested to be as brief as possible. The writer's name is 
in allcases required as proof of good faith. 
Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 
The editor will be glad to publish any queries consonant with the character of 
the journal. 


Genealogy of Ideas. 


IN the study of the genealogy of ideas there is a series of ques- 
tions which have sprung up as corollaries to the problems involved 
in similarities. In Col. Lane Fox’s exhibition of weapons, structure 
is the fundamental concept. All weapons of the same plan of 
structure are in the same row. The second concept is complexity 
of form and structure, and the pieces are arranged in their row ac- 
cording to their elaboration, the worst on the left. No good 
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anthropologist would argue from this order that the row represented 
a genealogical line, in which each one at the right is child of the 
one immediately on its left. The only safe conclusion is, that the 
history of invention has travelled somewhat in this manner. 

The corollary to all this is, that arranging the arts of different 
races in such a developmental series gives us a fair means of gau- 
ging these races in the scale of excellence and advancement. If 
people A are found in the whole group of series to stand on the 
left of people B, then they are an inferior people. If, on the con- 
trary, we make ourselves A, and, comparing our inventions and 
institutions of all kinds with those of B, we discover that we stand 
on the right rather than on the left, there should be no hesitation 
in rating ourselves accordingly. 

The next corollary is, that we cannot neglect historical studies. 
Genealogies are to be traced historically. The Russian banjo did 
not descend from the Aleut banjo, but really descended to it, and 
shows that which occurs again and again in arts and institutions, 


the degradation of invention. O. T. MASON. 
Washington, May 30. 
New York Schools. 

AFTER investigating the English musical system known as the 
Tonic-Sol-Fa, and finding its great superiority to the staff method, 
which I had taught for twenty years, I naturally sought to interest 
music-teachers and educational people in the system. For this 
purpose I had several interviews with Superintendent Jasper. My 
reception from him was about as cordial as if I had been the ven- 
dor of a quack nostrum. At last he settled the question by saying 
very emphatically, ‘“ Mr. Seward, I am ofposed to the Tonic-Sol-Fa 
System!” As he knew nothing about it, and refused to give any 
attention to the overwhelming testimony of English and American 
teachers, in favor of the system,I was led to ask myself what prog- 
ress could possibly be made by the New York schools in any direc- 
tion under the control of such a superintendent. 

THEODORE F. SEWARD. 
East Orange, N.J., May 30. 

YOUR editorial note in the issue of your paper for May 25, dis- 
cussing the system employed in the New York public schools and 
the relation of the present superintendent to it, ought to have been 
read by every teacher in New York City. The truth is, that bar- 
nacles by the score are nourished and fattened by the present 
state of affairs, and all their powerful influence is enlisted against 
any change. The publishers and the politicians run the schools at 
present, and neither publishers nor politicians hesitate to use cor- 
rupt and debasing means to attain their ends. One man who 
knows as well as any one else —if not better than any one else — 
how thoroughly rotten and inefficient the present administration is, 
takes the stand, and calmly testifies that it is scholastically perfect 
and sound! Why? Because his text-books are used, and he fears 
their being displaced by others if a new régzyze is inaugurated, or 
if he offends the “‘ powers that be” at present. 

New York’s citizens do not understand the present crisis, or 
there would be an agitation which would put those in favor of 
high license, clean streets, or home rule into a dismal shade. The 
minds and manners of nearly two hundred thousand children are 
involved. Can nothing be done ? 


A PROFESSIONAL OBSERVER. 
New York, June 1. 


Answers. 


32. HUMAN BEINGS AS PACK-ANIMALS. — Referring to my 
friend Professor Mason’s query No. 32, I beg to refer him to Dar- 
win’s ‘ Voyage of the Beagle,’ Chapter XVI., pp. 340 and 341, fora 
capital account of the ‘duty’ of men used as beasts of burden. 
The passage is too long to quote here, but any one interested can 
easily turn to it. The Chinese porters of San Francisco would fur- 
nish him with examples of high ‘duty’ also. I regret that I can- 
not give numerical estimates. I can only say that loads which I 
have vainly tried to lift from the ground were carried by undersized 
Chinese at quite a rapid walk. In many cases such loads are car- 
ried up and down hills too steep to drive upon. 


EDWARD S. HOLDEN. 
San José, Cal., May 28. 
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Bishops Potter, Stevens, and Robertson ; Presidents Mark Hopkins, Hitchcock, and Barnard; 
Profs. Parker, Draper, and Beard; and thousands of the world’s best brain workers, have used and 
recommended CROSBY’S VITALIZED PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 
It is a Vital Nutrient Phosphzte, not an inert Laboratory Phosphate. 


56 W. 25th St., N. Y. 


For sale by Druggists, or sent by Mail, $1. 


BOOK-NOTES. 


—‘ The Building of a Railway ’ — the first 
of a series of railroad articles to begin in the 
June number of Scrzbner’s Magazine —is 
said to be a remarkably succinct and enter- 
taining description of the whole process of 
railway construction, from the engineer’s pre- 
liminary survey to the final laying of the 
track. 


— Messrs. Ticknor & Co. announce for im- 
mediate issue revised editions of 1888, of 
their guide-books of New England, White 
Mountains, and the Maritime Provinces. The 
June volumes of Ticknor’s Paper Series will 
be as follows: ‘Sons and Daughters,’ by the 
author of ‘The Story of Margaret Kent ’ and 
«Queen Money;’ and ‘Agnes Surriage,’ by 
Edwin Lassetter Bynner. 


Calendar of Societies. 


Biological Society, Washington. 


May 19. —¥. W. True, The Hawaiian Bat ; 
William T. Hornaday, Man-Eating Crocodiles ; 
€. Hart Merriam, A Revision of the Dipodide ; 
¥F, A. Lucas, The Affinities of Chamea. 


Anthropological Society, Washington. 


May 15. — Francis La Flesche, Funeral Cus- 
toms of the Onahas; Garrick Mallery, Algon- 
kin Glyphs on Bark and Stone, 


Philosophical Society, Washington. 


May 26. — Robert T. Edes, The Sphygmo- 
graph; H. A. Hazen, The Recent Mount Ver- 
non, Ill., Tornado ; Merwin—Marie Snell. Ob- 
servations on Certain Hypnotic Experiments of 
the Comte de Maricourt ; E. D. Cope, The Re- 
Jation of Consciousness t» Animal Motion. 


Natural Science Association, Staten Island. 


May 12.— William I. Davis, Entomological 
Noes; Samuel Henshaw, Discovery of a Wild 
Rabbit's Nest in a Small Pile of Tobacco- 
Stems. 


American Academy of Arts and Sciences, 
Boston. 


May 29 — William Everett, Biographica 
Notice of the Late Hugh A.J. Munro; Arthu 
Searle, Biographical Notice of the Late Alvan 
Cluk. 

Engineers’ Club, St. Louis. 


Muay 16. — Charles F. White, The Failure or 
a Firmenich Boiler; Louis Stockett, A Well 
Ventilated Mine. 


University Science Club, Topeka, Kan. 


May 25.—F. 11. Snow, The Di-covery and Sig- 
nificance of Stipules upon Certain Fossil Leaves 
of the Dikota; F.O. Marvin, Noe on May- 
netic Variation in Kansas; L. E. Sayre, Isola- 
tion of Alkaloids; The Rosin Weed; V. L. 
Kellogg, A List of Birds of Estes Park, Colo- 
xado; Notes on the Geology of Lyon County, 


Kan.; Bird-Migration in Kansas; E. H. S. 
Bailey, Relation between Acid Taste and 
Strength of Acids; W. S. Franklin, An Exten- 
sion of Fourrier’s Theorem; A Soap-Bubble 
Electrometer ; A Recording Chronograph ; Miss 
Gertrude Crotty, Dissection of the Iliac Artery ; 
E. Miller, Methods in Analytical Geometry ; 
L. I. Blake and E. F. Stimpson, Resistance of 
Defective Joints cut from the Lawrence Elec- 
tric Light Circuits; L. L. Dyche, Notes on 
Mounting Mammals; H. L. Raymond, Com- 
mercial Sirup Iodide of Iron; E. C. Murphy, 
Position of Moving Load which produces Maxi- 
mum in Bending Beams and Arch Ribs; C. FE. 
Springer, Experiment on Failure of Retaining 
Walls; W. S. Franklin and V. L. Kellogg, The 
Perception of Time ; The Psychology of Match- 
ing Pennies. 


Publications received at Editor’s Office, 
14-26, 


May 


Anperson, J. W.. Medical Nursing. 3d ed. Glasgow, 
Maclehose & Sons. 224p. 16°. $1 
BisiioGRaAPHER, The, and Reference List. 
1. May, 1888. 2. Buffalo, N.Y., Moulton, Wen- 

borne & Co. 30 p. 8°. $2 per year. 

Ceccu1, A. Fiinf Jahre in Ostafrika. Leipzig, Brock- 
haus. 541 p. 8°. (New York, Stechert, $5 50.) 
Dryer, C. R. Science in Secondary Schools. A Prize 

Essay. Fort Wayne, Ind.,G.A.Bacon. 14 p. 8°. 

Goopr,G.B. American Fishes. New York, Standard 
Book Co. 496p. 8°. 

Nixon. R.C. J., ed. Geometry in Space. Oxford, Clar- 
endon Pr. 101 p. 12°. (New York, Macmillan, 90 
cents.) 

Sr. Bris, T.de. Discovery of the Origin of the Name of 
America. New York, Amer. News Co. 140 p. 8°. 
50 cents 

Socrera degli Alpinisti Tridentini, XIII_ Annuario. 
Anno Sociale 1886-87. Rovereto, Ditta V. Sottochiesa, 
Pr. 534 p- 8°. 

Srrecer’s Hand-Atlas. 


Vol. 1. No. 


Lief. i. Gotha, Perthes. f°. 


GERMAN SIMPLIFIED.— SPANISH SIMPLI- 
FIED. — Self-taught. 12 Numbers, ro cents each, Cir- 
culars free. Prof. A. KNOFLACH, 140 Nassau St., N.Y. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


A NEW MAGAZINE-THE SWISS 
Devoted to spreading a love of CROSS 


nature among the people. Edited 
vy HartaN 4. BaLtannp, President of the Agassiz Asso- 
ciwtion. and succeeding St. Nichol s as the official maga- 
zine of that body. $1.50a year. Sample copy 10cents, or25 
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“EXACT PHONOGRAPHY; 


A System with CONNECT!BLE STROKE VOWEL 
SIGNS,”’ by Geo. R. lishep, Stenographer of N.Y. 
Stock Exchange, member ( nd in 1883 President) N.Y. 
State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF-INSTRUCTION, — of a REVOLU- 
TIONARY SYS17EM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY. 
Specially adapted to Legal and other Technical work. A 
phonographic author writes of it: —‘* On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy.’’ The author claims equal superiority on com— 
mon, monosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY, where the old phonography makes no dis- 
tinction. A MODERN WORK, ADAPTED to MOD- 
ERN REQUIREMENTS. Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
principles with unprecedented fulness. 

E, D. EASTON, Washington, D.C.., official Stenographer 
in Star Route and Guiteau trials, says of the work: ‘‘Am 
satisfied that by the system therein so fully set out, stu- 
dents may learn to write shorthand with greater certainty 
and precision than by any of the older systems.” 

ISAAC S. DEMENT, Chicago, Speed Contestant at N.Y. 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘‘ You have 
certainly captured the prize on Zeg/dzZity.”’ 

THEO. C. ROSE, official Supreme Court Stenog’r, El- 
mira, N.Y.,says: ‘* I think itis a great improvement in 
the art phonographic.’’ 

W. H, SLOCUM)official Supreme Court Stenog’r, Buffalo, 
says: ‘* Must congratulate you on your success in pro- 
ducing to the world a veasonaéle system of shorthand,’ 
and ‘‘I think the fraternity owe you their hearty thanks 
for the able manner in which you have demonstrated the 
feasibility of exact phonography.”” 

E, E, HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: “ The extent to which Exact 
Phonography admits of the application of the expedient 
of phrase-writing, with easy and natural joinings, is 
something remarkable.”’ 

EDWARD B, DICKINSON, New York City, President 
(1887-8) N.Y. State Stenographers’ Ass’n, says: ‘t Any 
expert stenographer, whatever system he may write, will 
concede, 1n looking over this system, that it can be writ- 
ten as rapidly as any of the recognized systems, so far as 
its structural peculiarities are concerned. As to the ac- 
curacy of the system, its title is not a misnomer,” and 
adds, ‘‘ It is a beautiful machine, which, as its user be- 
comes expert in its use, will turn out work practically 
without flaw.’’ 

Price, bound in flexible leather, $2. Circulars sent. 
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TUERVAN READER 


By Adolphe Dreyspring. 


The student who has completed the author’s 
“Easy Lessons in Germain” will find the 
“First German Reader” very interesting and 
profitable as a first attempt at more extended 
reading. Itisa story, written in the simplest 
language, designed to bring out the prominent 
grammatical features such as classes of verbs, 
uses of prepositions, adjectives, idiomatic ex- 
pressions, etc., and illustrated in a forcible and 
original manner. 
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D. APPLETON & CO., 


PUBLISHERS, 


New York, Boston. Chicago. Atlanta, 
San Francisco, 


WEBSTER’S 
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trations than any other American Dictionary. 
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Webster’s Unabridged and unequaled for 
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Biographical Dictionary 


ning nearly 10,000 names of Noteworthy 


Persons, with their nationality, station, profes- 
sion or occupation, date of birth and death, 
(if deceased), etc., 


Gazetteer of the Wo Id 


and Places, such as are 
literature and conversation. The latter is not 
found in any other Dictionary. 


WEBSTER IS THE STANDARD 
Authority in the Gov’t Printing Office, and with 
the U. S. Supreme Court. It is recommended 
by the State Sup’ts of Schools of 36 States, and 
by leading College Pres’ts of U. 8. and Canada. 

_ Itis the only Dictionary that has n selected 
in making State Purchases for Schools, and 
nearly all the School Books are based upon it. 


often ref 


An invaluable companion in every School and 
at every Fireside. Specimen pages and testi- 
_monials sent prepaid on application, 

Published by G. & C. MERRIAM & CO., 
Springfield, Mass., U.S. A. 
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THE BERLITZ SCHOOL OF LANGUAGES. 


SUMMMER COURSE 
AT ASBURY PARK, N.J., AND AT OLD ORCHARD BEACH, ME. 


The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 


tural methods 
native teachers are employed. . > 
instruction highly interesting and eminently practical. 


and acontinual practice in French and German conversation. 


ers is free 


Instruction will be given by the regular professors of the Berlitz Schools, where only the best of 
Their long exp“rience and unparalleled success in teaching languages will make their 
The course consists of numerous lessons, lectures, excursions, 


The terms are very low. A special course for teach- 


For sample pages of the French and the German books, circulars, etc , apply to 


BERLITZ & CO, W. Madison Square, N.Y 


COLUMBIA COLLEGE, | 


SCHOOL OF MINES. 


Summer School in Photography. 


There will be a Summer School in Photography, be- 
ginning June rs5th, to continue for three months, to in- 
clude theoretical and practical instruction in modern 
Photography. 

As the Acco nmodations will be limited to 20 or25 stu- 
dents, those who wish to enter should apply at once. 

Apply to GEORGE F. FISHER, Registrar, School 
of Mines, Columbia College 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 
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University, Cambridge, Mass. 


New York, Roslyn, Long Island. 
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ant. 
SUMMER SCHOOL FOR BOYS 


June 21st to Septeruber rst. 
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ROBT. C. FLACK, A.M., Principal. 


GU NWVERSI CY OF VIRGINIA SCIENTIFIC AND 


Engineering Schools. For catalogue, address, 
C. S. Venable, Chairman of Faculty, 
P.O., University of Va., Va. 


Massachusetts, Boston, 152 Huntington Avenue. 
ME. E. DECOMBES’ FRENCH AND ENG 

lish Home School for six girls, opens September 19, 
No extras. Highest References. 


1888. $rooo per year. 


Teachers. 

BROCKWaAY TEACHERS’ AGENCY, 
(formerly Chicago,) 
Supplies Superior Teachers with positions in the best 
Schools and Colleges. 
MRS. L. FREEMAN BROCKWAY, 
28 W. 23rd St., New York. 
Schools recommended to parents. 

E MIRIAM COYRIERE. 

e Introduces to Universities and Colleges Superior 
Professors, Presidents, &c., also provides Tutors, Gover- 
nesses, and Teachers for every department of instruction. 
Can give the highest references. 


E. Mirtam Coyrtrre, 31 East r7th St., bet. Broadway 
and 4th Ave. 


EV. RANDOLPH WEBER WELL KNOWN 
Palaeontologist and maker of pen and ink scien- 
tific drawings, &c. Open for position in University, Col- 
lege or scientific expedition. References best colleges in 
Europe and America. Address, care 
E. Miriam Coyriere, 31 East 17th St., bet. Broadway 
and 4th Ave. 


Investments. 


GUARANTY 
INVESTMENT COMPANY. 


7 °| Capital $250,000. 0! 
o Guaranteed Farm Mortsages 0 


Professional mien and persons 
living upon salaries will find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40% of a conserva- 
tive valuation, and none wherethe 


value of land is not increasing. 


A Monthly Bulle in is published giving full par- 
ticulars about every loan 
Address for circulars a d the Monthly Bulletin 


HENRY A, RILEY, 


General Eastern Manager, 
191 Broadway, New York. 


7* FIRST MORTGAGES. 7 


Upon carefully selected farms in the most flourishing and 
most rapidly growing parts of the West. 
6% 


6% Guaranteed Mortgages 
6% Debenture Bonds 6% 


Secured by similar mortgages, and also by the capital of 
the issuing Company. 


THE EASTERN BANKING COMPANY, 


43 MILK STREET, BOSTON. 
Francis A. Osborn, Pres. Edw. T. Merrihew, Treas. 


PENCERIAN 
TEEL PENS © 


Are the Best, 


IN THE ESSENTIAL QUALITIES OF 
Durability, Evenness of 
Point, and Workmanship. 


Samples for trial of 12 different styles by mail, on 
receipt of 10 cents in stamps. Ask for card No. 8. 


WISON, BLAKEMAN & CO., >SeRraraiay> 


New York. 


= 


Stereopticons and the Best Views 
for Public, Church, Home, and 
Scientific Exhibitions. Best appa- 
ratus, new views. Largest stock. Reduced prices. 24 
Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 
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THE LAST REPORT of the statistician of the Agricultural De- 
partment presents some interesting data for the students of eco- 
nomics in that portion of it which deals with farm-labor and its 
wages. Curiously enough, the result of the May, 1888, investiga- 
tion of wages of farm-labor is almost identical with that of three 
years ago. The changes are very slight, though local differences 
occur, the averages of the geographical sections or groups of States 
being changed very little. The average rate per month, where the 
laborer boards himself, is a few cents lower in the Middle and 
Western States and in California, and a very little higher in the 
South and in New England. The highest rates obtained in 1866 in 
the Northern and Western States. In California and in the South 
there was a positive advance between that date and 1869. The 
investigation of 1875, a year or two after the monetary crisis ap- 
peared, showed decline in each section, which continued for several 
years, culminating in 1879, the date of lowest prices of all Ameri- 
‘can farm-products. The decline from 1866 to 1879 amounted to 
39 per cent in the Eastern States, 35 in the Middle, 30in the West- 
ern States, and 17 in the Southern States. In California the rate 
of averages was well sustained, rising at first, but standing in 1879 
higher than in 1866. 


By a carefully constructed diagram Mr. Dodge shows the course 
of prices for more than twenty years, and the diagram is a forcible 
picture of the fearful depression caused by the six years of panic, 
from which a slow recovery began in 1879. The sharp decline 
from 1886, except in California, where the highest point after the 
war is noted in 1869, is a fall from an era of inflation, in which 
speculative values were all the higher from being stated in a depre- 
‘ciated currency. The present values appear to be on a more nat- 
ural and stable basis. The rise was coincident with the return to 
specie payments, and the natural level was reached by a bound as 
soon as the pressure which depressed was removed. It is curious 
to note, further, that, at the lowest ebb of wages, rates were higher 
in the West than in the Middle States, and slightly above the 
lowest point reached in the Eastern States, because the soil was 
still cultivated, and crops were grown in their usual quantity, while 
much of the manufacturing industry was suspended. This West- 
ern line of wages would not have dipped so low but for the immi- 
gration to the West of Eastern operatives and artisans out of work, 
seeking employment and future homes. 


There is a sufficiency of farm-labor in this country, as a whole, 
with a comparatively even balance between the geographical divis- 
ions. There are localities in perhaps every State where scarcity 
exists, and others having a superabundance. There is in some 
places a scarcity of agricultural labor caused by demand at higher 
wages for labor in some specific local industry. There is reported 
now, as always heretofore, a tendency to exercise distinctive pref- 
erences, and encourage peculiar aptitudes, for professions and 
avocations outside of agriculture, generally leading away from the 
country to the town or city. A temporary disturbance of the re- 
lation between demand and supply is found in some localities as a 
result of asomewhat rapid change in the character of the rural in- 
dustries pursued. Where general farming has been partly replaced 


by an extension of pastoral industry, the effect has been to reduce 
the demand for labor; but in other cases there is a notable increase 
in gardening and fruit-growing, which occasion a large increase in 
the labor required for the cultivation of a given area. The con- 
tinued development of truck-farming, near many of the navigable 
waters and some of the railroad-lines of the South, affords a con- 
spicuous example of the latter class of changes. 


A considerable number of reports from the more Atlantic coast 
States, and from some farther West, mention the migration of 
laborers as a cause of a noticeable reduction in the supply of labor. 
Usually the movement is simply a part of the general westward 
drift of population, but there are some movements of a more 
limited and special character. In Mississippi, for example, the 
reports from certain counties mention the departure of many 
colored laborers to the richer lands of the Mississippi bottoms or of 
the Yazoo delta, and a similar movement from a thin upland soil to 
river-bottom lands is also mentioned by some correspondents in 
Louisiana and Arkansas. Some reports from Virginia and North 
Carolina mention the departure of many colored people for the 
North. Others from the same and other States refer to a move- 
ment southward. Some Alabama reports mention a movement of 
colored laborers to settle on public land in that State as home- 
steaders. One North Carolina report, that from Cabarrus County, 
states that forty colored men had left for California, but the labor- 
supply in the neighborhood from which they had gone was still 
sufficient. In some localities, however, a considerable deficiency is 
reported as a result of such migrations. 


THE CONTEST in the New York City Board of Education has 
resulted in the re-election of Mr. Jasper as superintendent by a vote 
of twelve to nine; and the political ring whose servant he is, is ju- 
bilant. It is safe to say, however, that the triumph is but a tem- 
porary one: for public opinion is arousing, and a public education 
society has been formed for the purpose of carrying on the agita- 
tion. The leading educators of the city, representative clergymen 
and lawyers, and not a few of the would-be progressive public- 
school teachers, met on Saturday last, and laid the foundations for 
the new society. It will, if we understand aright, take up the task 
of educating public opinion, and possibly will demand the appoint- 
ment of a commission to investigate the schools and report a plan 
or plans for their improvement. This would be an excellent step, 
more especially as the present mayor enjoys the fullest confidence 
of the community, and could be safely trusted to appoint a commis: 
sion that would do its work thoroughly and well. An attempt 
should also be made to displace the ringsters whose terms expire 
this year with better men. Four of the seven whose terms expire in 
December should on no account be re-appointed. The importance 
of this is well understood, and already representative citizens, like 
Dr. Mary Putnam Jacobi and Col. R. T. Auchmuty, are suggested 
for the vacancies. 


The Springfield, Mass., Repudblzcan, in commenting on the condi- 
tion of affairs, says that “the re-election of John Jasper as superin- 
tendent of the public schools of New York was a foregone conclu- 
sion. The Board of Education was as much on trial as the super- 
intendent himself. The board exercises many of the prerogatives 
which in other cities belong to the superintendent, and it could not 
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be expected that it would pass a vote morally condemning its own 
acts. In the next place, the opposition, or, more properly speaking, 
the true friends of education in New York, began their attack by 
first selecting a candidate whose reputation, experience, and force 
of character were not equal to the tremendous work of reforming 
the present vicious system of instruction. The large results of the 
investigation of Mr. Jasper’s records will appear next year, when he 
will be confronted by a rival candidate as well as his own record. 
The public has now been informed of the sad situation, and will 
be prepared for serious work when the next two years close and 
another election of superintendent takes place. When Mr. Kiddle 
withdrew, and Mr. Jasper took the New York schools in hand, the 
change was noticed at once. The teachers were all put in the po- 
sition of wheels contributing to a nicety to the general movement, 
and the product was a machine-made pupil. The perfect exami- 
nation was very much on a par with Showman Forepaugh’s trick- 
elephant. If one teacher undertook to feed the starved minds of 
the little ones, then there was trouble with the machine, and the 
teacher was subdued.” Every word of this is true, and is in full 
accord with the position that Sczezce has taken in this important 
matter. If the Public Education Society does its full duty, the sit- 
uation will be materially altered before another election takes place. 


THE LONDON PUBLISHERS and printers are getting more and 
more excited over the provision of the Chace international copy- 
right bill, which requires a foreign book copyrighted in this country 
to be printed from types set up in the United States. The print- 
ing and allied trades section of the London Chamber of Commerce 
has sent a resolution to the Chamber of Commerce, asking the 
government to obtain by diplomatic means the withdrawal of the 
objectionable provision, and, if this is not done, demanding that a 
similar law be passed in England. What the English publishers 
and printers desire is an opportunity to make all books written or 
compiled in Great Britain and sold in the American markets. That 
is something that the Congress of the United States will never 
agree to, if the passage of an international copyright act is post- 
poned a quarter of a century. England may prevent books printed 
in America from being sold in Great Britain, but will never suc- 
ceed in dictating in what shape a law shall be passed by the Con- 
gress of the United States until the former raises a generation of 
abler diplomatists than she has lately sent abroad. 


AN ITEM PUBLISHED in the Washington papers last Satur- 
day, entitled ‘ The Army Ahead,’ in which it is represented that 
competitive tests of the ‘indications’ work of the Signal Office, to 
determine the relative merits of military and civilian officers in the 
performance of this work, had been made, is likely to mislead any 
one who has not read the description of the present condition of 
affairs in the Signal Office, published in the last issue of Sczence. 
The predictions for February were made by Lieutenant Dunwoody, 
and those for March by Prof. Cleveland Abbe. The percentages 
of verifications for each month have been computed by Professor 
Marvin, who found the record as follows: Professor Abbe, indica- 
tions 75.42 per cent, storm-signals 62.50 per cent, cold-wave sig- 
nals 53.99 per cent; Lieutenant Dunwoody, indications 80.55 per 
cent, storm-signals 89.29 per cent, cold-wave signals 86.11 per cent. 
It should be remembered, that years ago, when the weather reports 
became most popular and there were nothing but compliments for 
its predictions, Professor Abbe, then in thorough practice, prepared 
the indications for a long time. Of late he has been engaged in an 
entirely different line of scientific work, and it was not to be ex- 
pected that he would be as successful in preparing indications as 
an officer who had lately been engaged in that service. General 
Greely’s purpose in putting Professor Abbe upon this duty at all 
was to train civilians for it in case Congress, as seemed more than 
probable, should transfer the weather bureau to a civil department. 
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THE CRENITIC HYPOTHESIS AND MOUNTAIN- 
BUILDING. 


THE facts derived from the study of metamorphic rocks and vol- 
canic phenomena make it evident that there are two types of mo- 
tion which take place in the deeper-buried materials of the earth’s 
crust. One of these classes of movements occurs when volcanic 
ejecta creep horizontally towards the vent, or when the materials 
which afford the support of mountain-arches undergo massive 
movements towards the base of such folds in the rocks. -In these 
cases of horizontal movements we have translations of extensive 
bodies of matter for considerable distances. The other class .of 
movements taking place in the crust are in a vertical direction. 
They are brought up in part by the action of water, and in part by 
the action of igneous forces. The operation of these agents leads. 
to a very extensive transfer of material in a vertical path, from the 
deeper-buried to the more superficial strata. I propose in the fol- 
lowing pages to consider the general effect of this upward move- 
ment of matter upon mountain-building. 

The simple inspection of most mountain-built districts will show 
the observer that there has been a very extensive movement of ma- 
terials from lower to higher levels in the crust in such areas. Tak- 
ing a considerable surface of mountainous country, where by chance 
the bed-rocks are exposed to view, we almost always find in 
such regions numerous veins and dikes. Thus, in the anticlinal 
districts of New England, especially where those portions of the 
surface are exposed along the seashore, we are often able to ascer- 
tain, that, on the path traversed by a straight line a mile in length,. 
the addition to the material in the more superficial rocks has been 
sufficient to produce a considerable extension of their area. In 
some sections having this length, I have been able to prove that 
the increase in the horizontal section, due to the introduction of the 
materials derived from below, amounts to as much as from ten to: 
twenty per cent of the original area; or, in other words, on a line a 
mile in length, the dikes and veins occupy from one-tenth to one- 
fifth of the distance. Besides the distinct intrusions of matter in 
the form of dikes and veins, there have in many instances heen 
large contributions to the more elevated parts of the crust through 
the interstitial contributions of crystalline material. Thus in some 
of our highly metamorphosed rocks, where the materials have as- 
sumed the crystalline structure, a progressive growth of the horn- 
blendic and other aggregations has been observed ; so that, besides. 
the contributions of matter which we may reckon from a study of 
dikes and veins, there is often a large but incomputable element of 
crystalline growth, serving to extend the rocks, which is not readily 
to be taken into account. 

The immediate causes of this transfer of material from the 
deeper-lying to the more superficial parts of the earth’s crust are 
now tolerably well known. In large measure it is due to the pe- 
culiar effect of temperature upon the water which was enclosed in the 
sedimentary rocks at the time of their formation, or which may have 
penetrated into them from the surface. The process of burial be- 
neath sedimentary formed accumulations acts in all cases to lift 
the temperature of all the rocks which are subjected to such cover- 
ing. Where these rocks contain the waters of deposition, they are 
likely in time to be brought to a high degree of heat. The tem- 
perature to which they attain, and the pressure to which they are 
subjected, enable them to dissolve a large share of the materials 
with which they come in contact. Moving upward in the chan- 
nels which may be opened by chance riftings of the superimposed 
strata, these waters, deprived of their power to retain the materials 
in solution by the loss of temperature in their upward journey, and 
the relinquishment of pressure which comes about at the same 
time, lay down deposits in the upper portions of the crust. In a 
similar manner the descending pluvial waters obtain in the deeper 
parts of the crust a store of dissolved materials, which, on their re- 
ascent, is likewise deposited in the higher rocks. Thus the move- 
ments of water below the drainage-level of the country inevitably 
operate to bring from below and deposit in the upper parts of the 
crust large amounts of mineral matter. 

The nature of the forces which urge dike-stones from the deeper 
to the more elevated parts of the crust are not so clear as those in- 
volved in the formation of veins. It seems not unlikely that it is to: 
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the expansive energy of the contained water that we owe, in part 
at least, the upward movement of such materials. It is clear that 
this is the case in true volcanic dikes, for all the phenomena of a 
voleano indicate that the mainspring of its movements is to be 
found in the vapor of water. The close likeness between ordinary 
volcanic dikes and those which we cannot assuredly connect with 
volcanoes leads us to the conclusion that all injections whatsoever 
are most likely due to expanding vapors. Be this as it may, the 
-effects of dikes is to clearly remove the material from a great depth, 
and place it in more superficial rocks. 

Although it is most likely that the crevices into which dikes tind 
their way may occasionally owe their dislocations to the action of 
‘contraction attending on certain metamorphic changes, probably 
the greater part of such ruptures are due to strains connected with 
‘changes in the attitudes of the rocks. The dike material thus acts 
as wedges to fill in all the cavities accessible to the igneous rocks, 
as far as they are formed. It is evident, that, where this process 
is numerously repéated, a considerable horizontal extension of the 
rocks is necessarily brought about. Thus in many parts of New 
England, as is well shown along its extended shore-line, where the 
coast reveals the crystalline rocks, from one-tenth to one-twentieth 
of the superficial area is occupied by such dikes. Generally, where 
the conditions have been such as to induce an injection of dikes, 
there is a large amount of vein matter deposited in the same field 
which still further serves to produce an extension ofarea. Thus in 
the region about Eastport the gain in the superficial area due to 
these two causes amounts to somewhere near three per cent or 
five per cent of the superficies exposed on the present surface of 
the rock. 

Let us suppose that within any area of the earth’s surface 
the conditions are such as to favor, through the forces which 
lead to vein-building and those which operate to create dikes, the 
vertical migration of matter from considerable depths towards the 
‘surface. The result on the tensions in the crust at such a point 
will evidently be such as to favor the construction of mountains. 
‘The constant abstraction of material from the depths will lead to a 
‘diminution in the bulk of the deposits of that lower level, and a 

* parallel augmentation of the strata nearer thesurface. It may well 
be that the differential contraction of the earth’s mass, being greater 
at lower levels than at higher altitudes in the section, may create a 
slight tendency to buckle into mountain-ridges in all parts of the 
crust : but, wherever this general contraction is combined with the 
‘crenitic action, we may expect to find a more complete develop- 
ment of mountain-chains; and such points will be the seats of 
folding, and they may by their wrinkles effect the necessary con- 
traction of the crust, and thus prevent folding in other sections 
where the contraction of the whole sphere alone tends to produce 
wrinkling. 

It seems to me that this hypothesis may, perhaps, explain the 
fact that regions which have long been the seat of active sedimenta- 
tion naturally become the sites of mountain-building. James Hall 
and others have noted the fact, which so far has remained inexpli- 
cable, that the first stage in mountain-building consists in the pro- 
duction of extended sedimentary deposits of more than normal 
thickness. During the deposition of these sediments the earth’s 
‘crust appears to be down-borne by their weight. After the subsi- 
dence some action sets up which leads finally to a certain elevation 
of the area, and consequently to a development of erosive action. 
As the deposits are worn away, the mountains rise higher and 
higher, as the folding becomes more and more intense. 

Although the generalization concerning the formation of moun- 
tains which I have just stated has not been critically compared with 
the many instances of mountain-structure, it seems of sufficiently 
‘common occurrence to demand an explanation, and it very likely 
will prove true for all large mountain systems whatsoever. Is it not 
possible that we may account for the development of mountains 
through these series of changes in the following manner? viz., 
where, as along a shore-line, sediments are thickly accumulated, 
the first effect may well be the down-sinking of the region; then, 
as the thickness of the stratified section increases, and the blanket 
retaining the internal heat becomes deeper, the internal heat will be 
greatly increased in the lower portions of the section. This will 
induce an upward migration of the imprisoned waters, and conse- 
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quently, in time, a transfer of material to higher levels in the rocks. 
The consequent expansion of these superjacent rocks will make 
them tend to buckle. The superficial strata may not have received 
any considerable infiltration or injection of the material, yet they 
may be contorted by movements in the subjacent rocks which have 
thus been increased in volume; in other words, an intensification 
of deposition, if the sediments attain a great depth, may in time lead 
to a reversal of the down-sinking movement and the construction 
of a mountain system in what was previously a basin of sedimenta- 
tion. 

This explanation of mountain-folds will probably not at all ac- 
count for the development of the basilar uplifts or tableland elevations 
which are developed in connection with all or almost all important 
chains. It may well be the fact that the expansion of the overlying 
deposits through the upward deportation of matter is only one ele- 
ment in determining the formation of mountains. It may in the 
end turn out that mountains are the result of a tolerably compli- 
cated series of causations, in which secular refrigeration of the 
earth, the transfer of weight by the operations of erosion and dep- 
osition, and the subterranean migrations of matter, all take a part. 
It may indeed well be the fact that these internal movements of 
material are due to more than one cause. I am, however, inclined 
to believe that to this vertical movement of materials we owe in 
many cases a share of the conditions which bring about the forma- 
tion of mountainous dislocations. N.S. SHALER. 


SCIENTIFIC NEWS IN WASHINGTON. 


A New Instrument for measuring the Direction and Velocity of Sub- 
marine Currents. — Cabinets of Typical American Rocks, for Use 
in Colleges and Universities. — Beautiful Specimens of New Jersey 
Serpentine. — Ojibwa Pictographs in the West. — The Yellow- 
Fever has disappeared from Florida, — Interesting Phenomenon at 
Sea, 

A Direction-Current Meter. 

THE increasing commercial importance of our rivers and harbors, 
and the recent large annual appropriations for their improvement, 
have given a fresh impetus to the study of physical hydrography 
and hydraulics. It has come to be pretty generally recognized that 
no plans for the permanent improvement of tidal harbors, and such 
streams as the Mississippi and its tributaries, can be perfected with- 
out a thorough knowledge of the physical laws which underlie the 
complex phenomena they present. The investigation of these laws 
has stimulated observers and experimenters to the invention of 
many new and improved devices for the precise measurement of 
the various factors involved. One of the most interesting of these 
devices is a direction-current meter, recently perfected by Mr. E. 
S. Ritchie, the well-known maker of philosophical apparatus, of 
Boston, and Mr. E. E. Haskell of the United States Coast and 
Geodetic Survey. The characteristic feature of this meter is that 
it gives simultaneous measures of the direction and speed of a cur- 
rent. The direction is determined by means of a compass in all 
respects similar to Mr. Ritchie’s trailing compass, which is mounted 
in an elongated chamber, whose axis coincides with the axis of the 
meter (See accompanying cut). A system of electro-magnets and 


circuits connects the compass with a dial, which may be placed in 
any convenient position, in such a manner that the observer may 
make the dial indicate the same azimuth as the compass-needle. 
The speed of the current is measured by a conical propeller-wheel, 
whose flukes are curved in conformity with the requirements of 
theory for maximum rotary effect of moving water, and whose 
mass is as small as practicable with its requisite stability. The 
revolutions of the wheel are counted automatically by an electro- 
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chronographic register. The magnetic azimuth of the meter can 
be measured within a degree or two, and it is thought that current 
speeds as low as two-tenths of a foot per second can be accurately 
registered. This meter was used by the Coast and Geodetic Sur- 
vey parties in their observations of currents in New York harbor 
last summer, and proved highly effective. 


Cabinets of Typical American Rocks. 


About four years ago Major Powell concluded to make a collec- 
tion of all the typical rocks of the United States, systematically and 
scientifically arranged, so that a student of mineralogy, by compar- 
ing any piece of rock he might find with a corresponding specimen 
in the test collection, and studying the descriptions which would 
accompany the latter, might determine the name, composition, and 
proper classification of the unknown piece of rock he had in his 
hand. When this collection of typical rocks was complete, Direc- 
tor Powell proposed to have a number of duplicates of it made for 
gratuitous distribution to the leading colleges and universities of 
the country, for use in the classrooms as aids to the teaching and 
study of mineralogy. 

Instructions were therefore issued to all the field-parties of the 
Geological Survey to collect and bring in specimens of the typical 
rocks of the regions they visited, and at first the work went on 
bravely. But what was everybody’s business soon became no- 
body’s business, the work of collecting was neglected, and finally 
little or nothing was done about it. 

But Major Powell was unwilling to give the matter up, and about 
a year ago he assigned Prof. J. S. Diller especially to the work, and 
during the past few months it has been pushed forward with great 
vigor. A complete set of specimens of the typical rocks of the 
United States will be sent to the Cincinnati exhibition, and the 
work of preparing the duplicates is progressing very rapidly. Each 
set will consist of from one hundred and thirty to one hundred and 
forty specimens, each four inches long, three inches wide, and one 
inch thick ; and there will be a pamphlet to accompany the collec- 
tion, giving a description of each specimen. Twohundred of these 
sets are being prepared, and will be ready for distribution in about 
a year to those colleges and universities which file with Director 
Powell official application for them, and agree to make the use of 
them for which they are designed. 

It will be impossible, of course, in a brief notice like the present, 
to give any thing like an adequate description of one of these col- 
lections ; but a few outlines may convey to the reader some idea of 
their scope and the plan upon which they are arranged. Each col- 
lection will be divided into two departments. The first will be a 
sort of alphabetic collection, intended to show the general condi- 
tions of rocks, their structure, means of alterations, etc. For in- 
stance : one specimen will show a stratified rock, and another an 
unstratified one; a veined rock will be exhibited, also specimens of 
rocks jointed in various ways, those containing ripple-marks, lime- 
stone weathered by rain, spheroidal weathering in eruptive rocks 
and shale, rocks changed by the crumpling of strata, etc. In the 
second division the separate classes of rocks will be represented in 
their varying forms. For instance: in showing the stratified rocks 
not metamorphosed, the first specimen will be loose pebbles, or 
simple masses not cemented together; the second will show these 
simple masses partially cemented; and the third will show them 
entirely cemented, like the mill-stone grit and Roxbury pudding- 
stone. In the same way a specimen of loose sand will be shown, 
such as is found upon the seashore; then sandstone like many of 
those of the East, where the grains are cemented by oxide of iron; 
then sandstone like the Potsdam, cemented by siliceous matter; and 
finally sandstone where the cement is carbonate of lime. Many 
different kinds and colors of sandstones will be shown, so as to en- 
able the student to recognize by comparison any specimen of com- 
mon sandstone he may have. In the same way the varieties 
of the other classes of rocks will be illustrated, —the volcanic ; 
the limestones of every texture, variety of color, and degree of 
purity; infusorial earth and deposits 
sum; specimens showing all these rocks metamorphosed ; sedi- 
mentary rocks ; eruptive rocks; lavas of the same composition as 
granite, that came to the surface; and specimens ranging from the 
most acid granitic rock to the most basic. 
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From this brief outline it may be seen of what great practical value 
each of these collections may be made, if used as Major Powell 
designs that they should be. About forty institutions have already 
made application for sets. 


Fine Specimens of Serpentine. 

Among the mineralogical specimens which the National Museum 
will send with its collection to the Cincinnati exhibition will be 
some pieces of serpentine which are more beautiful, probably, than 
any previously exhibited in the United States. They were found in 
the Gordon limestone-quarry, near Montville, Morris County, N.J., 
and were collected by Prof. W. S. Yates, who was sent to Mont- 
ville by the National Museum last summer for the purpose. The 
specimens are of a light yellowish-green color, differing entirely 
from the pure green serpentine metamorphosed from olivine rocks, 
which occurs in mountain-masses near both the Atlantic and 
Pacific coasts. 

Prof. G. P. Merrill, curator of rocks, etc., at the National Museum, 
who has studied these specimens, has determined that the serpen- 
tine has been derived from the alteration of pyroxene; in fact, in 
nearly all the specimens the process of alteration is incomplete, the 
serpentine surrounding the pyroxene, which remains unaltered in 
the centre. A number of the specimens, ranging from a few inches to 
a foot and a half in diameter, have been cut open, and the exposed 
surface polished in the laboratory of the Geological Survey, and 
these show the structure and bring out the colors very beautifully. 

These specimens are found in comparatively small masses, — 
from a few inches to a few feet in diameter, — irregularly distrib- 
uted through the limestone, and the pyroxene from which it is 
derived occurs only in such limestone as has been metamorphosed 
by the mountain-building forces. The only other locality in which 
similar serpentine has been found in the United States and de- 
scribed is in the Leadville region, Colorado, where it was discovered 
by Professor Emmons, and treated of in his recent report. A 
peculiarity both of the commoner serpentine derived from erup- 
tive rocks, and also of that metamorphosed from pyroxene, is the 
frequent occurrence of slickenside, showing that the rocks have 
been subjected to great pressure and movement. 

Some of the New Jersey serpentine has already been utilized in 
ornamentation. 

Ojibwa Pictographs in the West. 


“In the neighborhood of Odanah, on the Bad River,” says Capt- 
Garrick Mallory of the Bureau of Ethnology, ina paper from which 
extracts have already been made in Sczence, ‘‘is a large, vertical, 
soft rock on which pictographs are still to be observed, although 
nearly obliterated. The objects figured are chiefly birds and quad- 
rupeds, many of them being repeated, and are all probably totemic. 
Indeed, that is the direct evidence of an old Indian who saw some 
of them made in his boyhood. He says that when Indian visitors 
came by there, that being on a well-known trail, they would each 
cut his totem on the rock to show to what clan he belonged, either 
to establish his identity to the resident Indians who might happen: 
to be present, or as a record of his passage. This is interesting in 
comparison with a similar proceeding in New Mexico and Arizona. 

“In my examinations at three reservations in Wisconsin, I dis- 
covered some variants of the Medé ceremonies. The full cere- 
monies of the Medé lodges, which they call ‘grand medicine,’ were 
performed twice a year, —in the fall and in the spring. Those in 
the spring were of a rejoicing character, to welcome the return of 
the good spirits ; those in the fall were in lamentation for the de- 
parture of the beneficent spirits. The drums were beaten four 
days and nights before the dance, which lasted for a whole day. 
After the dance twelve selected persons built a lodge, about the 
centre of which were stones, which were heated, and dancing 
went on around it until the stones were moistened by the sweat 
of the performers. Singing, of course, was an accompaniment of 
the dances. These ceremonies were performed by the body of the 
people, and were independent of the initiations of the secret order. 
With regard to the candidates who passed initiations, it was ob- 
served that they always became stronger and better men; perhaps. 
because those were the ones who had the requisite strength of 
mind and body to endure the various ordeals, and to understand 
the mysteries. 
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“The general remark may be made with regard to the Ojibwa 
in the several localities where they are now found with the least 
amount of civilized influence, that they in a marked degree live a 
life of religious practices, and that their shamanistic societies have 
a wonderful influence over their sociologic and religious character. 
This is to so great an extent (before not appreciated), that, in my 
opinion, a careful study of these people will develop facts corre- 
sponding in interest with those which have recently surprised the 
world as reported by Mr. Cushing among the Zuni. There is 
probably no body of Indians in the United States whose inner life 
can now be studied to greater advantage than the remoter bands 
of the Ojibwa. With reference to the subject with which this 
paper is more directly concerned, that is, pictographs in their vari- 
ous modes of representation, it is certain that the understanding of 
the mythology and religion of these people will furnish the best 
interpretation to their ancient drawings and etchings. 

“Tt is desirable to explain the mode of using the Medé and other 
bark records of the Ojibwa. The devices are not only mnemonic, 
but are also ideographic and descriptive. They are not merely in- 
vented to express or memorize the subject, but are evolved there- 
from. A general mode of explaining the so-called ‘ symbolism ’ is 
by a suggestion that the charts of the order, or the song of a myth, 
should be likened to the popular illustrated poems and songs lately 
published in Harfer’s Magazine ; for instance, ‘ Sally in our Alley,’ 
where every stanza has an appropriate illustration. Now, suppose 
that the text was obliterated forever, — indeed, the art of reading lost, 
— the illustrations remaining, as also the memory to many persons 
of the ballad : the illustrations, kept in order, would supply always 
the order of the stanzas, and also the general subject-matter of each 
particular stanza, and the latter would be a reminder of the words. 
This is what the rolls of birch-bark do to the initiated Ojibwa, and 
what Schoolcraft pretended, in some cases, to show, but what, for 
actual understanding, requires the obtaining of the literation of the 
actual songs and charges of the initiation ceremonies, or in other 
instances the literation in the aboriginal language of the non-eso- 
teric songs and stories.” 


Yellow-Fever in Florida. 


Dr. Jerome Cochran, of the State Board of Health of Alabama, 
in a recent report has stated that the late epidemic of yellow-fever 
in Florida was not introduced into the State by the usual trade 
channels, but by smugglers. This confirms unofficial statements 
received by Supervising Surgeon-General Hamilton, of the marine- 
hospital service, several weeks ago. Dr. Cochran says that the 
last case was discharged May 11, and the last death May 8, and 
that there have been active precautions taken to prevent the re- 
appearance of the disease. 


Interesting Phenomenon. 


Captain Friis, of the Norwegian steamship ‘ Viking,’ reports to 
the Hydrographic Office that he observed at midnight, April 20, 
between Chatham and Davis South Shoal, when the moon was in 
its last quarter and about two hours above the horizon, two dark- 
looking narrow strata of clouds; the upper one extending across 
the face of the moon, the upper and lower limbs of the latter ap- 
pearing above and below the cloud-stratum. The cloud was mov- 
ing south-westerly. On the same line with the moon, and to the 
westward of it, was a nearly circular luminous spot, larger than the 
moon, which looked as the sun might when shining through a thick 
mist. The second stratum of cloud was about halfway between 
the first and the horizon. The phenomenon continued until the 
moon set at two o’clock, when there shot upwards from the upper 
limb fan-shaped rays of light. 


HEALTH MATTERS. 
Yellow-Fever. 


IN a recent number of the AZedzcal Record is published a letter 
from Dr. Charles Finlay of Havana, dated April 17, 1888, in which 
he says, — 

“Tn your issue of April 7 there is a short paragraph stating that 
the microbe of yellow-fever described and cultivated by Dr. Do- 
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mingos Freire of Rio Janeiro ‘has gone the way of many other 
specific germs,’ your grounds for this assertion being that Dr. 
Gibier ‘ denies utterly the existence of the germ claimed to be spe- 
cific.’ This conclusion has evidently been come to under the im- 
pression that the Parisian bacteriologist just mentioned has had 
full opportunities for verifying in Havana, within the brief space of 
six weeks, the results previously obtained in Brazil by Dr. Freire, 
in such a manner as to warrant his abrupt denial of what he had so 
warmly approved while experimenting in Paris upon Dr. Freire’s 
Brazilian cultures. That such has not been the case, I think you 
will admit after hearing the particulars of that investigation. 

“Dr. Gibier saw his first yellow-fever case on Nov. 16, at the 
military hospital of this city. Between that date and Dec. 28, he 
examined altogether five patients, and performed four autopsies. 
He collected fresh blood from four of the patients, and urine from 
three, besides the pieces of viscera and secretions from the cadav- 
ers. In the urine of the first patient he thought at first that he 
had recognized Dr. Freire’s micrococcus, but afterward changed 
his mind, having ‘satisfied himself’ that what he had seen were 
mere insignificant organic granulations. In the blood and secre- 
tions, as also in the sections of viscera, he failed to discover any 
micro-organisms, nor did he succeed in developing any colonies in 
his numerous attempts with the same pathological material. One 
of the tubes of agar-agar jelly inoculated by him with heart- 
blood, and presented to a military colleague, did, however, develop 
a yellow superficial colony, which Dr. Gibier attributed to an acci- 
dental atmospheric contamination, although the constituents of the 
colony turned out to be a tetragenous microbe quite distinct from 
the plain atmospheric micrococcus with which he had thought it 
could be identified. 

“This scanty material, collected at a time when yellow-fever was 
sporadic in Havana, almost the only cases signalled being those 
present at the military hospital, constitutes the sole foundation for 
the abrupt retractation of Dr. Gibier from his former enthusiastic 
advocacy of Dr. Freire’s views ; never considering that the sporadic 
and epidemic forms of the disease might not be identical, any more 
than the equivalent forms of cholera have turned out to be, not- 
withstanding their clinical resemblance. Other observers had pre- 
viously noticed that the same yellow-fever products which, in their 
hands, had given colonies when collected from epidemic cases, 
failed to do so with the sporadic. In collecting blood from yellow- 
fever patients, Dr. Gibier was noticed to disinfect the skin with 
bichloride solution, but took no pains to remove any excess of the 
germicide which might remain and sterilize the drop of blood as it 
would ooze out on the surface. Neither does it appear that he 
varied his culture-media as to acidity, alkalinity, etc., nor that he 
kept his tubes at a uniform summer temperature. Yet, in spite of 
such obvious deficiencies, Dr. Gibier does not hesitate to condemn 
as erroneous the results of Dr. Freire’s patient and laborious inves- 
tigations, and likewise all others that might claim to have obtained 
successful cultures from similar yellow-fever products. 

“Dr. Gibier had brought over some cultures proceeding from 
Dr. Freire’s own tubes, inoculated at Rio Janeiro ; and shortly after 
his arrival in Havana, full of faith in their prophylactic virtue, he 
inoculated himself, and thought he had gone through the phenom- 
ena of an experimental attack of yellow-fever. In this, I fancied at 
the time, and he now acknowledges, that he was mistaken; but 
after examining my own cultures from yellow-fever blood and urine, 
obtained by me last summer in Havana, and cultivated in sub-acid 
agar-agar jelly, he has repeatedly declared that both macroscopi- 
cally and microscopically they were identical to Dr. Freire’s. This 
coincidence, one would think, should have checked his precipitancy, 
and induced him, at any rate, to wait until the epidemic season be- 
fore formulating his conclusions. 

“The only excuse, if soit can be called, for such haste in a prac- 
tised bacteriologist, must lie in his unacquaintance with the disease, 
and in his anxiety to proclaim a new bacillus of his own, isolated 
from the intestinal contents of yellow-fever cadavers, and which he 


. believes better entitled than its fellow claimants to be considered 


as the true yellow-fever germ. 

“My object in bringing forward these facts is to guard the 
American medical public against hasty deductions, and to show 
that Dr. Gibier’s researches have not in any way altered the previ- 
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Ous state of the question, except in so far that he has added an- 
other microbe to the list of the possible specific germs of the dis- 
ease.” 

This would seem to make it very doubtful whether Dr. Gibier of 


Paris has added any thing to our knowledge of the cause of yellow- 
fever. 


ELECTRICAL SCIENCE. 
Novel Current-Registering Instrument. 


A NEw instrument for measuring the quantity of current sup- 
plied to consumers has been recently brought out by Prof. Elihu 
Thomson, although it seems probable that the principle on which 
it works was originally due to Tavener. Two bulbs are connected 
by a U-shaped tube, and the whole is partly filled with liquid; al- 
cohol, for instance. The arrangement is pivoted, so that, if more 
of the liquid is forced into one of the bulbs, the difference of weight 
will cant the apparatus, and its movement is communicated through 
a ratchet to the hands of a registering-dial. To make this measure 
the current, two spirals of wire are introduced into the liquid, one 
in each bulb. If we suppose the instrument has been canted, the 
spiral in the lower bulb has its circuit made, while that of the upper 
spiralis broken. The consequence is, that the liquid in the lower bulb 
is heated, its vapor-tension increases, and part of it is driven through 
the U-tube. The section of the latter is very small, so that the liquid 
passes slowly ;=but®in a time, depending upon this section and on the 
rate of heating, the upper bulb becomes the heavier, and the apparatus 
cants, breaking the circuit of the spiral that was previously made, 
and making the other. By a suitable registering system the read- 
ings may be made proportional to the current which is flowing. 
The current, then, is measured by its heating effect, and the instru- 
ment may be used for both direct and alternating currents. Inthe 
latter case the readings would be fairly correct if lamps only were 
used ; but, if motors were to be run, the readings would not be 
proportional to the power consumed. This objection holds with all 
of the instruments that have yet been proposed for the measure- 
ment of the consumption of alternating currents. 


THE SHORT SERIES ELECTRIC RAILWAY SysTemM.— The 
Short system of electric traction differs from those ordinarily used in 
that the current is distributed in series, the same current passing 
through all of the cars on the line. Both overhead and conduit 
wires are used. In the latter case the wires are contained in an 
iron conduit, from which they are insulated by porcelain brackets. 
The overhead wires are supported from iron bracket-poles that 
arch gracefully over the track. The motors and generators used 
are of the Brush system. The motor is usually in a front com- 
partment, and is geared to the front car-axle. There is a pinion 
on the motor-shaft, a gear on the axle, and an intermediate gear 
and pinion that further reduces the number of revolutions. The 
gears are made of steel, the pinions of rawhide held between steel 
plates, making an efficient and noiseless transmitting system. The 
front compartment (in which the driver stands), with the motor 
and front truck, can be made separately, and attached to any ordi- 
nary car by removing the front platform. Taken altogether, the 
system seems a simple and efficient one. 


AN IMPROVEMENT IN SECONDARY BATTERIES.— A seem- 
ingly slight improvement in the construction of secondary batteries, 
and yet one that in certain cases will be of considerable value, has 
recently been patented by Mr. J. S. Sellon. A great difficulty and 
expense in the use of accumulators arises from the fact that the 
plates cannot be separately and easily removed. Usually, if we 
wish to connect a number of cells in series, all of the positve plates 
in each cell are connected together by lead strips, which are taken 
to similar strips connecting the negative plates of the next cell. 
The terminals of each plate are burned to the connecting-strip ; 
and when one of the plates gives out, and we wish to renew it, we 
must take out the complete set of plates, cut off the one we wish to 
renew, and solder on another. Besides being difficult, this takes a 
good deal of time, and increases the cost of maintenance of the 
battery ; it is obvious, too, that it interrupts its use. Mr. Sellon’s 
idea is to have plates made in pairs, a positive and negative, so con- 
nected that when one of them is in one cell the other will be in an- 
other. The first and last cells have one set of single plates con- 
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nected with the terminals of the external circuit. The advantages 
of this arrangement are, that plates can be removed and renewed 
without interfering with the action of the battery, and much more 
easily than if one of anumber of connected plates had to beremoved. 
Any improvement in storage-batteriés is important at this time, when 
its advantages, especially for tramway-work, hang in the balance. 
A slight increase in efficiency will cause their adoption for street- 
car work, and the invention of Mr. Sellon is in the right direction. 


INFLUENCE OF TEMPERATURE ON THE MAGNETIZATION OF 
TRON. — M. C. Ledeboer has made some interesting experiments 
on the magnetic properties of iron at high temperatures. Many 
experiments have been made on the same subject ; and it has been 
found that up to three or four hundred degrees there is no great 
change in the magnetic permeability of iron, while at a red heat its 
Magnetic properties almost entirely disappear. The necessary 
temperature of the iron bar used in the experiment was obtained 
by a spiral of platinum wire wrapped around it, separated from it 
by a layer of mica. Between the platinum and the iron was a 
small thermo-electric couple, which was used to measure the tem- 
perature of the bar. A heavy electric current sent through the 
platinum spiral could be regulated to give any desired temperature. 
The bar used was thick as compared with its length, which fact 
prevented any useful results as to residual magnetism being ob- 
tained. M. Ledeboer arrives at the following results : up to a tem- 
perature of about 680° the magnetic permeability remains nearly 
constant, after 680° the diminution is very rapid, and the iron ceases 
to be magnetic at 760°. This range of temperature is about that 
in which several curious phenomena occur, — an abrupt change in 
the specific heat, a change in the tortional co-efficient, etc.; and it 
is probable that a more complete study of iron in this region of 


temperature will help us to connect phenomena which seem now so 
different in character. 


THE MORDEY ALTERNATING-CURRENT DyNAMO. — This 
dynamo has revolving magnets and a fixed armature. The latter 
consists of a number of coils of narrow copper ribbon wound on 
insulating-cores: they are fixed to project from the inner circum- 
ference of a metal ring which is fastened firmly to the bed-plate 
of the dynamo, The magnet consists of a short iron core, whose 
axis is the axle of the machine, and which is wound with wire sup- 
plied with current from the small dynamo used as an exciter. 
From each end of the magnet extend arms, which are bent until 
they are opposite one another, leaving only enough space between 
for the flat coils of the armature to pass. We thus have a number 
of poles of the same sign, opposite to which are poles of the op- 
posite sign, while between the poles are vacant spaces. Theaction 
of the machine is now easily understood: as the magnet revolves, 
the armature coils are first opposite pole-pieces, where a number 
of lines of force pass through them; then in vacant spaces, where 
there are no lines of force. The variation, of course, produces the 
electro-motive force of the machine. 


INCANDESCENT LAMPS IN EXPLOSIVE GASES. — Lieutenant 
Hutchins, U.S.N., has been experimenting on the effect of break- 
ing incandescent lamps in explosive gases. The filament of the 
lamp breaks almost immediately that the glass is broken, and as 
soon as it breaks, of course, and cools down, the danger is over. 
The question was whether the breaking and cooling were so rapid 
that the gases would not be brought to a sufficiently high tempera- 
ture to explode. With a Swan 16-candle power lamp, ina mixture 
of hydrogen and oxygen, the gas exploded immediately the bulb 
was pierced: the filament was not broken. The same result was 
obtained with marsh-gas. A Maxim lamp was tried in a mixture 
of coal-gas and air, with a similar result. Lieutenant Hutchins 
concludes, that, where explosive gases are allowed to collect on 
board ship, incandescent electric lights are dangerous. 


BOOK-REVIEWS. 


A Text-Book of Biology. 
delphia, Blakiston. $4. 


By J. R. AINSWORTH Davis. Phila- 


THE number of text-books of biology which have been published 
within recent years has been, it would seem, sufficiently great to 
meet all reasonable demands ; and yet, after perusing this new one 
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by Mr. Davis, we are satisfied that it supplies deficiencies which 
exist in all the text-books which have up to this time appeared. 
While the others have been largely practical, this one is more theo- 
retical, and, as is indicated on the titlepage, is especially designed 
to prepare students for their scientific examinations. This design is 
further elaborated in an appendix, which contains a full bibliog- 
raphy of the works referred to in the text, a series of examination- 
questions, and an index-glossary. The volume is divided into two 
parts, — a botanical and a zodlogical, — each of which deals with a 
number of types morphologically and physiologically, then briefly 
draws out the points of comparison between them, and ends with 
an outline of classification. 

In Part I., which treats of vegetable morphology and physiology, 
fungi are first considered ; Saccharomyces, Bacteria, Mucor mitce- 
do,and Penzcellium glaucum being selected as types. Of Ale, 
the author describes Protococcus pluvial’s, Spirogyra, Fucus, 
Chara, and Netella. Funarta and Polytrichum are selected as 
representing the mosses: Pferzs aguzlena and Nephrodium filix- 
mas, the ferns; Pzzus, the gymnosperms. The consideration of the 
angiosperms follows. 

In Part II., which is devoted to animal morphology and physiol- 
ogy, the Protozoa are first dealt with through their representatives 
the Ame@ba and Vorticella. The Hydra represents Calenterata ; 
Destoma and Lumbricus, Vermes; Astacus, Arthropoda, Ano- 
donta and Unio, and Helix, Mollusca; Rana, Amphibia ; Colum- 
ba livia, Aves ; Lepus cuntculus, Mammalia. 

No less than one hundred and fifty-eight well-executed illustra- 
tions add to the attractiveness of the book, as well as elucidate the 
text. We recommend the work not only to those for whom it was 
originally designed, but to all students and readers who desire to 
obtain within a small compass the most recent reliable information 
on the subjects of vegetable and animal morphology and physiol- 
ogy. 

Ethics of Boxing and Manly Sport. 
Boston, Ticknor. $1.50. 


THE main purpose of this book, as stated by its author, is to 
bring into consideration the high value, moral and intellectual as 
well as physical, of those exercises that develop healthy constitu- 
tions, cheerful minds, manly self-confidence, and appreciation of 
the beauties of nature and natural’enjoyment. He further says, 
that so long as large numbers of our young people of both sexes 
are narrow-chested, thin-limbed, their muscles growing soft as their 
fat grows hard, timid in the face of danger, and ignorant of the 
great and varied exercises that are as needful to the strong body as 
letters to the informed mind, such books as this need no excuse for 
their publication. 

The contents of the volume are subdivided into four sections: 1. 
The ethics and evolution of boxing; 2. The training of athletes 
tested by every-day life; 3. Ancient Irish athletic games, exercises, 
and weapons; 4. Canoeing sketches. Under the first the author 
discusses the question whether boxing has a real value. He be- 
lieves that it has, and in support of his belief quotes the opinions of 
Sir Robert Peel, Mr. Evelyn Denison, Lord Althorp, Dr. Oliver 
Wendell Holmes, and others. Lord Althorp, the minister who led 
the British Commons when the Reform Bill was passed, was evi- 
dently an enthusiast on this subject. He said that his conviction 
of the advantages of pugilism was so strong that he had seriously 
been considering whether it was not a duty that he owed to the 
public to attend every prize-fight which took place, and thus to en- 
courage the noble science to the extent of his power. In speaking 
of the improvement in modern boxing, the author believes that the 
English practice of prize-fighting with bare hands and under im- 
proper rules has brought boxing into disrepute. He praises Sulli- 
van for having made a manly effort to establish the practice not 
only of sparring, but of fighting, with large gloves, and for insisting 
that contests should be ruled by three-minute rounds of fair box- 
ing. The Grecian athletes, their training and skill, and the gladia- 
tors of Rome, are referred to and described. Feudalism suppressed 
popular athletic exercises. With the advent of chivalry, the art of 
boxing waned and became unfashionable. With the advance of 
feudalism came the growth of iron armor, until at last a fighting 
man resembled an armadillo: he was iron-clad from top to toe. 


By JOHN BOYLE O REILLY. 
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The first modern champion boxer was James Figg, who was con- 
sidered, in 1729, as the national champion. The first rules for the 
government of ‘ the ring’ were prepared by Broughton, and were in 
force from 1743 to 1838. 

In discussing the training of athletes as tested by every-day life, 
the author considers the question from two different standpoints, 
— that of the professional athlete, and that of the average person 
who wants to get into lasting ‘good condition.’ He thinks that 
the mass of those who live in cities, and whose occupations involve 
little manual or physical exercise, allow their bodies, at an early age 
of manhood, to sink out of all trained and athletic strength and 
shapeliness. He says that it is only necessary to visit a Turkish 
bath to find abundant evidence of the muscular collapse which has 
overtaken the modern city-dweller, — bodies ‘developed’ every- 
where in the wrong direction, arms like pipe-stems, while the beau- 
tiful muscles of the shoulders and back are smothered in layers of 
vile fat, and spindle thighs and straight calves weakly support bel- 
lies like Bacchus. Excellent hints are given on training and the 
ways of promoting good health. A large number of illustrations 
make the volume very attractive, and accounts of canoeing on the 
Connecticut, Delaware, and Susquehanna Rivers add to the inter- 
est which its perusal has excited. The book, taken as a whole, is 
unique, and treats of questions which have seldom been so well 
and so thoroughly handled. 


Medical Nursing: Lectures delivered in the Royal Infirmary, 
Glasgow. By J. WALLACE ANDERSON, M.D. 3d ed. Glas- 
gow, James Maclehose & Sons. 16%. $1. 


FOR many years the nurses at this Royal Infirmary of Glasgow 
have been practicaliy trained in the duties pertaining to their pro- 
fession. About ten years ago the managers resolved that a course 
of systematic lectures on nursing should be added to the practical 
training; and Dr. Anderson was selected to deliver the medical lec- 
tures, which are contained in the volume beforeus. In ten lectures 
the author has succeeded in condensing a vast amount of informa- 
tion. Modern nursing dates from the year 1836, when Theodore 
Fliedner, a German-Protestant clergyman, established the Deacon- 
ess Institution at Kaiserwerth on the Rhine. There, under the super- 
intendence of himself and his wife, a training-school for female nurses 
was begun. The labors of Florence Nightingale, with her staff of 
thirty-seven nurses, in the Crimea, in 1854, are too well-known to 
need more than a reference. It was from such work as this of 
Fliedner and Florence Nightingale that all the training-schools for 
nurses have come. There is now hardly a hospital in the United 
States that has not such a school in connection with it. The lec- 
tures of Dr. Anderson deal with subjects which are essential for 
every nurse to know: how to obtain and record a patient’s tem- 
perature, pulse, and respiration; how to prepare food for the inva- 
lid so as to make it both nutritious and palatable ; how to prevent 
bed-sores ; how to prepare fomentations and poultices. These and 
many other practical lessons are thoroughly taught in this little 
volume. In an appendix the author gives valuable recipes for the 
preparation of food for the sick, and a list of poisons with their an- 
tidotes. One feature of the book which we regard as of consider- 
able worth is a list of questions at the end of each lecture. These 
questions bring out the salient points of the lectures, and direct 
attention to the most important subjects for study. There have 
been published other and more pretentious text-books on nursing, 
but we know of none that in so compact a form contains so many 
essentials as ‘ Medical Nursing.’ 


Bradley's Atlas of the World, for Commerczal and Library Refer- 
ence. Philadelphia, WILLIAM M. BRADLEY & BROTHER, 
SS 7AM 256 

THIs atlas has received high praise from Dr. McCosh, Professor 
Libbey, Dr. Vincent, General Hazen, and others. The intention of the 
work is to provide a complete American and foreign atlas, full and de- 
tailed, for both hemispheres. Following a somewhat novel plan for 
an American atlas, the eastern hemisphere is given first. But it is 
the belief of the publishers that every portion of the world is equally 
treated. The maps contain the results of recent investigations, so 
far as this is possible in any atlas of this size, and each map is ac- 
companied with an isometric index. By means of this index the 
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position of all places indicated on the maps may be readily found. 
For American towns the population is given with the index. For 
the eastern hemisphere a separate population table is given. 
Throughout the work it has been a fixed aim to render the maps 
easily legible, and not tiresome to the eye in consultation. 


NOTES AND NEWS. 


THE committee appointed by the New Jersey Assembly of the 
Agassiz Association at its semi-annual meeting, held in the chapel 
of Rutgers College, May 12, to arrange for a seaside assembly 
during the coming summer, organized itself by the election of Rev. 
L. H. Lighthipe, Woodbridge, N.J., as chairman, and Prof. P. T. 
Austen of Rutgers College, New Brunswick, N.J., as secretary. 
The plan as sketched out by the committee is somewhat as fol- 
lows. The assembly is to be known as the ‘ Agassiz Seaside As- 
sembly.’ Its membership is to consist of such persons as shall send 
their names to the secretary before the opening of the assembly, or 
such as shall be elected members according to by-laws adopted 
afterward. It is proposed to make it a permanent organization ; 
the membership fee to be one dollar per year, payable at the open- 
ing of each annual assembly. Membership badges and tickets will 
be provided for all who send in their names to the secretary. It is 
proposed to hold a six-days’ session this year, at Asbury Park, 
* N. J., provided suitable accommodations can be secured at that 
place in the month of August. The subjects to be discussed this 
year will be principally botany and entomology, under the direction 
of such practical specialists as cari be secured. The work is to 
include several field-day excursions with experienced guides.  Cir- 
culars setting forth these facts will be sent to all chapters within a 
radius of one hundred miles, and to any other chapters which may 
desire them. Chapters failing to receive them, or any persons de- 
siring copies, can obtain them by addressing the secretary, Prof. 
P. T. Austen, Rutgers College, New Brunswick, N.J. Members 
will be entitled to free admission to all lectures and excursions, 
and will receive circulars before the opening of the assembly, giving 
full particulars as to time, place, railroad-trains, boarding accom- 
modations, programme of exercises, etc. Membership is not 
limited to members of the Agassiz Association. It is extremely 
desirable that names be sent in as soon as possible, that the com- 
mittee may know how far they may venture in the matter of ex- 
penses. All members of the Agassiz Association are cordially in- 
vited to co-operate with the committee in making the Seaside 
Assembly a success. 


— According to the Publishers’ Weekly, a gypsy-lore society 
has just been formed. The president is Mr. C. G. Leland; the 
vice-president, Mr. H. T. Crofton; and the members already in- 
clude the Archduke Joseph of Hungary, Sir Richard Burton, M. 
Paul Bataillard, Dr. Alexander Paspati, and several more English 
and continental students of Romany. The society will publish a 
quarterly journal, the first part of which will appear on July 1, and 
copies of which will be strictly confined to members. The honor- 
ary secretary is Mr. David MacRitchie, 4 Archibald Place, Edin- 
burgh. 


— At a late meeting of the mineralogical branch of the New 
York Academy of Sciences, Mr. George F. Kunz described some re- 
markably complicated twin diamonds which have proved to be un- 
usually hard. Some of these will be sent to Professor Rowland of 
Johns Hopkins University, Baltimore, for use in ruling the diffusion 
gratings he is making, and using in mapping the spectrum of the 
sun, 


—A new slang dictionary is announced by the Pudlzshers’ 
Weekly, which will aim at exceptional completeness by enlisting 
the co-operation of specialists in different departments. The 
editors-in-chief are Prof. Albert Barrére of Woolwich, author of 
‘ Argot and Slang,’ and Mr. Charles G. Leland (Hans Breitmann) ; 
and among the contributors are the Earl of Suffolk, Sir Patrick 
Colquhoun, Major Arthur Griffiths, Dr. Charles Mackay, Mr. John 
Hollingshead, Rev. J. W. Horsley, and Prof. Douglas B. W. Saden. 
The character of the work may be judged from its sub-title: ‘A 
Dictionary of Unconventional Phraseology, embracing English, 
American, and Colonial Slang; Tinker’s, Yiddish, Pidgin, and 
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Anglo-Indian Slang; Quaint Expressions, Vulgarisms — their 
Origin, Meaning, and Application.’ It will be issued in two vol- 
umes, to subscribers only. Applications for the work should be 
addressed to G. May, care of Messrs. Whittaker & Co., 2 White 
Hart Street, Paternoster Square, London. 


—Professor Langley, secretary of the Smithsonian Institution, 
has asked for an appropriation of $27,050 for the expenses of the 
system of international exchanges between the United States and 
foreign countries under the direction of the Smithsonian Institution, 
instead of the $15,000 previously estimated for. In his letter of ex- 
planation he says that there is now an amount of matter (virtually 
presents to the United States) which could be secured if the insti- 
tution had the larger sum at its disposal. 


— The British Parliamentary Currency Commission will report in 
favor of the remonitization of silver. It proposes a convention of 
the leading commercial nations of the world to agree upon a system 
of weights and coinage under which gold and silver shall be ex- 
changed in international transactions. If such an agreement could 
be reached, it would probably be a blessing to the world. No one 
nation can remonitize silver without the co operation of others, but 
the whole commercial world can do it. 


— The feature of the meeting of the British Royal Society last 
week was an exhibition by Mr. Henry Burns of a class of nests of 
live ants. These were so arranged that all the elaborate internal 
economy of the insects could be fully observed. A cable despatch 
says that “in one cell was the queen, with servants attending upon 
her. In another were the aphides, or cows, watchfully herded by 
their keepers; and a party of workers were engaged in walling up 
an intruding queen which had been placed in the nest that morning. 
The state of ant civilization was so remarkably high, that nobody 
would have been much surprised at a party of scientific ants in 
spectacles taking notes on the Royal Society.” 


— The Nicaragua Canal surveying party, under Civil Engineer 
Menocal, have discovered that a new route, which they call ‘ the 
upper one,’ is much more favorable for the line of the canal than 
the one recommended in 1885. By this new route it is said that 
the total length of the excavation from Ochoa to Greytown will 
not exceed nineteen miles, and will consist of several short embank- 
ments instead of one long one. The cost, it is said, will be greatly 
reduced, and the engineering difficulties much less. 


— A new chemical process of producing aluminium, invented by 
Professor Curt Netto of Dresden, is thus described : “ The ore used 
is cryolite, a double fluoride of aluminium and sodium, ground to a 
fine powder, and fluxed with common salt. The ore is then melted 
in a reverberatory furnace, and when quite liquid is run into a ladle. 
When in this condition, ingots of solid sodium are forced to the 
bottom of the ladle, and there held until they become volatilized. 
The gaseous sodium rising through the molten cryolite displaces a 
part of the aluminium, which collects in a metallic form at the bot- 
tom of the ladle. The greater part of the slag is then skimmed off, 
and the remainder poured into an iron crucible to cool. When the 
mass is turned out, a solid ingot of aluminium is found at the bot- 
tom.” 


— An item of interest in connection with the proposed introduc- 
tion of ‘ World-English ' is going the rounds of the press, crediting 
President Eliot of Harvard College with having said, “I sat down 
to dinner one stormy night, in a Swiss inn, with sixteen people. 
Six different nationalities were represented by these sixteen people, 
and the only language that they could all speak was English. One 
may travel now, as I have just travelled, through southern Spain, 
through northern Africa, through Greece and Constantinople, and 
back by Vienna, and the more usual routes, with nothing but 
English. I do not mean to say that you may not occasionally 
feel the need of some French words, but you can travel comfort- 
ably through all these countries with no language but English. 
That, I am sure, could not have been said twenty-five years ago. 
The spread of the language within that time for purposes of com- 
merce is most noticeable, as is also the increased knowledge of the 
language and literature among educated people on the continent of 
Europe.” 
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— The intention with which The Unzversal Review (London, 
Swan, Sonnenschein, Lowrey, & Co.; New York, International News 
Co.) has been founded is twofold, —that of supplying a journal 
of international character, and of making one interesting to all 
classes of readers. The services have been obtained of some of the 
best writers of France, Germany, and America, as well as those of 
England. Special correspondents have been established in the chief 
cities of the Continent, America, and the Colonies, who will supply 
information as to the principal political, social, intellectual, and ar- 
tistic movements therein. A considerable portion of its space will 
be devoted to three matters which at present have almost entirely 
disappeared from review literature, —the arts of painting, fiction, 
and the drama. On all of these there are promised not only numer- 
ous articles, but examples of the best original work which is being 
done at the present time. Thus 7%e Revzew will publish reproduc- 
tions of fine pictures and drawings, ancient and modern. It will also 
differ from its serious contemporaries by including the subject of 
sport. The pages will be open to duly qualified correspondents, 
in the belief that there are many men, whose opinions are of value, 
who will welcome the opportunity of expressing their views on 
questions of the day in a manner at once less lengthy and less for- 
mal than is necessitated by a review article, and in a more perma- 
nent form than is afforded by the columns of a newspaper. As to 
the more serious political, religious, scientific, and scholarly matters, 
which must form the backbone of any important review, Ze Pe- 
view will take no partisan view, and will admit opinions of every 
kind which seem to be founded upon adequate knowledge. 
Charles Scribner’s Sons have published, in connection with the rail- 
way articles appearing in Scrzbner’s Magazene, a pretty lithographed 
folder, entitled ‘ Twenty Questions and Answers about Railways.’ 
The information contained is interesting, and has been obtained 
from well-known authorities. It can be obtained by enclosing 
stamp to the publishers. Two articles are promised in 7he 
Popular Science Monthly for July that are worthy of attention. 
They are an illustrated paper on ‘Safety in House-Drainage,’ by 
William E. Hoyt, S.B., in which the belief that plumbing-fixtures 
in our houses are inevitable sources of danger is controverted, and 
ways are shown for making them safe; and the concluding essay 
of the series on ‘Darwinism and the Christian Faith.’ ——D. 
Appleton & Co. have just gotten out the July number of 
their Lducatzonal Notes. This is profusely illustrated, and gives 
a most tempting summary of several of their newer educational 
books. H. Semler’s ‘Die Tropische Agricultur,’ a handbook 
for the agriculturist and merchant, issued in parts by the Hins- 
torff’sche Hofbuchhandlung, Wismar, Mecklenburg, has just been 
completed. The work is of especial importance to those who give 
their attention to the cultivation of tropical products in the United 
States, such as oranges, lemons, cotton, maize, tobacco, sugar, etc. 
The International News Company of New York are the American 
agents for the work, which is complete in three large volumes. 
Messrs. Dodd, Mead, & Co., New York, have issued a new 
catalogue of rare and choice books, which they offer at discounts in 
view of the approaching summer season. Among them we note 
a copy of the first printed edition of ‘ Euclid,’ the first book printed 
with woodcut diagrams. C. N. Caspar, Milwaukee, Wis., an- 
nounces to appear in June, Linderfelt’s ‘ English Volapiik Diction- 
ary.’ Messrs. E. & F. N. Spon, New York, have just published 
“A System of Easy Lettering,’ by J. H. Cromwell. The author 
divides any surface he may wish to letter into squares (or parallelo- 
grams, as the case may be) in pencil-lines ; forms the required let- 
ters in ink or paint, and according to the style chosen ; then erases 
the pencil-lines, and the lettering is complete. 


— Chauncey Smith says the magnitude of the commercial in- 
terests which have been called into being by physical discoveries 
and the devlopment of new ideas, indicates, that if the progress of 
the past few years is to continue, if new achievements are to rival 
those of the past, it must be by a higher education and training, 
not of a few men, but of the many, so that no germ of talent shall 
miss its opportunity for development and its chance for increasing 
the powers and resources of man. 


— The Canadians themselves are ignorant of most of the vast 
mineral riches their country contains, and comparatively indifferent 
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to what they do know, so that the revelations of a recent parliamen- 
tary committee report on the great Mackenzie basin are as unex- 
pected there as here, according to the Engzneering and Mining 
Fournal. Of the minerals of this vast region, little is known. 
Nothing is known of the minerals which may exist east of the Mac- 
kenzie River and north of the Great Slave Lake. Enough is known 
of the western affluents of the Mackenzie, the committee thinks, to- 
show that at the head waters of the Peace, Liard, and Peel Rivers- 
there are from 150,000 to 200,000 square miles which may be con- 
sidered auriferous ; while west of the Rocky Mountains there is a 
metalliferous area, principally of gold-yielding rocks, 1,300 miles. 
long and from 400 to 500 miles broad. Gold has been found on 
the west shore of Hudson Bay, silver on the Upper Liard and. 
Peace Rivers, and copper on the Copper Mine River. Iron, graph- 
ite, ochre, brick and pottery clays, mica, gypsum, lime, sand- 
stone, and asphaltum are also known to exist in the region. Salt. 
is found in crystals and in saline springs. The evidence submitted: 
to the committee points, in the language of the report, to the exist- 
ence, in the Athabasca and Mackenzie valleys, of the most exten 
sive petroleum-feld in America, if not in the world. The com— 
mittee suggests that 40,000 square miles of this territory be for the 
present reserved from sale, as it is probable that in the near future- 
petroleum will rank among the chief assets of the Dominion. The 
committee bounds the reserved lands as follows: easterly by a line 
drawn due north from the foot of the Cascade Rapids on Clear- 
water River to the south shore of Athabasca Lake; northerly by 
the said lake-shore and the Quatre Fourche and Peace Rivers ;: 
westerly by Peace River and a straight line from Peace River land- 
ing to the western extremity of Lesser Slave Lake; and southerly 
by said lake, and the river discharging it, to Athabasca River andi 
Clearwater River as far up as the source. 


— The American Engineer states that at the foundery and ma— 
chine-shop of Albert Russell & Sons, Newburyport, Mass., a loco- 
motive engine is being made unlike any before. It is designed to. 
run on the new ‘bicycle railway,’ which is the invention of Hon. E. 
Moody Boynton of West Newbury. The tracks are not both laid 
on the ground, as commonly. One is laid on the ground, and the: 
other is laid on the under side of a framework which is above and 
directly over the lower track. The engine and cars have wheels. 
on the bottom, and double trucks above. In this way the whole is. 
steadied on the rail, and cannot fall over nor off the track. It is. 
expected that great speed will be attained on account of the com- 
parative lightness of the train, and also because of the loss of fric- 
tion. The idea is patented in every country in Europe as well as. 
in the United States and other nations of the western hemisphere. 


— For many years past the Old Colony Steamboat Company bave- 
maintained, at a large expense, an oil lantern on the summit of the 
beacon on the southern point of Goat Island, Newport. In very 
bad weather ic has been impossible for the man charged with: 
lighting this lamp to effect a landing at this point, and therefore 
when the light was most needed it was frequently absent. Upon 
the summit of the beacon there has been placed a duplex socket: 
carrying a 32-candle power lamp, supplied by the Sawyer-Man. 
Company. This socket is so arranged that but one lamp of the: 
pair burns at a time, the second lamp switching in automatically: 
on the failure of the first. A cable one thousand two hundred feet 
in length is carried to the mainland. The end of this cable is con— 
nected with the distributing point of the torpedo station electric- 
lighting plant. The whole installation was supplied by the Oko-- 
nite Company, material and work being subjected to the supervision. 
and inspection of the officer commanding the torpedo station, 
Commander C. F. Goodrich, United States Navy, the Old Colony 
Steamboat Company paying all the bills. The beacon was first 
lighted for experiment on Friday night, June 1. This preliminary 
test proving satisfactory, the operation of the light was definitely 
installed on Saturday night. The details of the installation are so: 
complete, and the insulation of wires so high, that failure of the: 
lamp, at least for a long time to come, may be considered as a re- 
mote contingency. 


— The Hydrographic Office has in preparation a report relative- 
to the storm that caused such great damage off the coast about the- 
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middle of March, commonly known ashore as the ‘New York 
blizzard.’ Its territic violence at sea, however, and the wide area 
which it covered, make it one of the most notable storms of the 
century in the North Atlantic. Special efforts are being made to 
collect all the data possible from vessels north of the 2oth parallel 
and west of the 50th meridian at any time from the 11th to the 
15th of March, and the co-operation of masters of vessels and 
foreign hydrographic offices has been earnestly requested. The 
data at hand are already very complete for the greater portion of 
the area in question, but additional information is specially desired 
from vessels about and to the south-eastward of the Bermudas at 
any time during the dates mentioned above, and, indeed, from ves- 
‘sels anywhere within the limits already stated. 


— The logs from the great raft abandoned off the coast of New 
England a few months ago have drifted in a direction about east 
by south, and the greater part of them are now in the region be- 
tween the 33d and 38th parallels and the 30th and soth meridians. 
The reports lately received at the Hydrographic Office would 
seem to show that the general drift of the logs has been about 
east by south, and that most of them are now west-south-west from 
the Azores. Very few, if any, have drifted north of the 4oth par- 
allel. A great deal of timber has been reported farther north, to 
the westward of the 20th meridian, but, from the descriptions given, 
does not seem to be a part of the great raft. 


— Dr. David T. Day of the United States Geological Survey has 
‘been requested to make a collection of American pottery for the 
National Museum. The collection of Sevres pottery presented 
‘by the French Government is an exceedingly fine one, as is also 
that of Japanese ceramics; and the department of Indian pottery 
is not approached elsewhere in the world. But the museum pos- 
sesses very little modern American pottery, and it is now proposed 
‘to fill up this gap. } 

— The funeral of Prof. Roland D. Irving, late of the United 
‘States Geological Survey, took place at Tarrytown, N.Y., Saturday, 
June 2. Professor Irving, although only forty-one years of age, 
had long been connected with the survey, and had done a great 
amount of very valuable geological work. At the time of his death 
she was engaged in examining the copper-bearing rocks of the Lake 
Superior region, in regard to which he had published a monograph 
in 1883. Another monograph by him, on the ‘ Penokee-Gogebic 
Iron-Bearing Series,’ has been announced. In collaboration with 
Mr. C. R. van Hise, he has printed a bulletin on ‘Secondary En- 
Jargement of Mineral Fragment in Certain Rocks,’ and, with Mr. 
T. C. Chamberlin, ‘Observations on the Junction between the East- 
ern Sandstone and the Keweenaw Series on Keweenaw Point, Lake 
Superior.’ He had also made many contributions to the scientific 
journals. 


— The third number of the Amerzcan Journal of Psychology 
(Baltimore, Johns Hopkins University) maintains the high expec- 
tations of which the preceding numbers gave promise. There are 
five original memoirs touching upon several of the fields of this 
rapidly growing science, and the usual number of book-notices and 
notes. The first article is by Mr. Julius Nelson, and gives an ac- 
‘count of his dreams in a manner that gives food for reflection. He 
has had the patience to record all his dreams for several years, and, 
as the manner of recording soon becomes regular and constant, the 
record can be regarded as a relative index of the amount dreamed. 
This he regards as the important point rather than the particular 
‘content of the dream, and his object is to find with what other 
physiological function this variation in the dream-quantities keeps 
pace. He finds it in the changes connected with the sexual func- 
tion, showing a cycle (in both sexes) of a month, with coinciding 
maxima and minima of intensity. Mr. E. C. Sanford describes 
‘some very careful tests of the relative legibility of the small letters 
-of the alphabet, ascertaining the order of legibility both by the dis- 
tances at which they can be read and by the times it takes to read 
them, and deducing from his results some important reforms in 
‘the shapes of a few of the letters. As a contribution to animal 
psychology, Mr. Edwards tells of the habits of a colony of crows 
in their winter roost near Baltimore. The most astonishing point 
about these roosts is their size, the most modest estimates count- 
ang a quarter of a million crows. With surprising regularity they 
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return to the roost at sunset in endless streams, and. leave again 
early in the morning. The value of the article is increased by the 
full account of the literature of the topic. Dr. William Noyes con- 
tributes an interesting description of a case of paranoia expressing 
itself in connection with a marked artistic talent. About these 
artistic expressions is clustered a system of symbolism of an elabo- 
rated type. The article is well illustrated, and the case described 
in many respects typical. The final article is by Mr. C. F. Hodge, 
and gives the results of a very promising series of experiments. A 
group of ganglion cells were electrically stimulated for several 
hours, and the changes in the cells under a high power of the 
microscope looked for. A diminution in the size of the nucleus, 
measured and tabulated, is the most marked change; and the im- 
portance of the observation lies in its opening up fa new field of 
research, from which much can be expected. Prominent among 
the book-notices are those on hypnotism. No less than forty-four 
titles occur in this review, and, though this enormous activity in- 
cludes much that will not stand the test of science, it none the less 
indicates the scope of the subject and the interest it everywhere | 
arouses. The other departments contain notices of articles bear- 
ing on the nervous system, on experimental, abnormal, and anthro- 
pological psychology, — all of value to specialists in these fields. 


— We learn from Vature that some months ago a large consign- 
ment of salmon ova was despatched from Denmark to Buenos 
Ayres, vzd Hamburg, for the stocking of certain lakes and rivers in 
the Argentine Republic. The experiment has proved very success- 
ful, the ova arriving in excellent condition, and further consign- 
ments are to be made. 


— According to Wature a marine zodlogical station, on the plan 
of the one at Naples, is shortly to be established at Ostend. The 
proposal is supported by four Belgian universities. 


— The opening of the Transcaspian Railway to'Samarcand recent- 
ly is an important event in politics and an interesting one in his- 
tory ; but Russian writers have gone a little too far in describing it 
as a work of great engineering magnitude. On the contrary, with 
the exception of the bridge over the Oxus, according to Engzneer- 
zmg, there is not a bit of hard engineering along the whole line. 
From one end to the other, a distance of over nine hundred miles, 
it traverses a more or less sandy plain, and possesses fewer engi- 
neering features of interest than a thousand other railways else- 
where on the globe. And yet, for all this, while from a technical 
point of view the Transcaspian Railway is a mere trifle, the under- 
taking, in regard to its audacious conception and successful accom- 
plishment, must long remain a credit to Russian engineering. 
Eight years ago any one who would have prophesied that in the 
present year of grace trains would be running to Samarcand would 
have been considered fit for Bedlam. Universal ridicule was 
poured by the Russian press upon General Annenkoff when he 
first broached his scheme, and the English press was scarcely less 
complimentary to Mr. Charles Marvin when he published an ac- 
count of it in his pamphlet, ‘The Russian Railway to Herat and 
India.’ 


— According to Engineering, the Russian Government has al- 
ready commenced the cutting of the Perekop Canal. This great 
work is intended to provide communication between the Sea of 
Azov and Odessa without circumnavigating the Crimea. It will be 
III versts, or 74 miles, long, and take about four and a half years 
to construct; its completion being timed for the autumn of 1891. 
When finished it will prove of considerable strategical and com- 
mercial importance. By means of it men-of-war will be able to 
proceed from Odessa or Otchakoff to the Sea of Azoy without ex- 
posing themselves to capture in passing round the Crimean Penin- 
sula, and a short cut will be provided for the transport of coal 
from the Azov port of Mariopol to the Black Sea ports of Odessa, 
Kherson, and Otchakoff. Both during the Crimean and the last 
Turkish war the Russians felt the need of rapid intercourse be- 
tween the interior of Russia and the ports of the Black Sea. The 
new canal will enable them to concentrate their Don, Volga, and 
Azov resources with great facility at the Odessa extremity of the 
Czar’s dominions, and will naturally render them more powerful in 
controlling the mouth of the Danube. In time of peace the canal 
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will be of great service in allowing barges to proceed from the Don 
to Odessa, which at the present moment is impossible, and it is 
believed that there will be no difficulty in doing this even at periods 
when the storms that rage in the Black Sea stop coast navigation. 
The commencement of the canal took place without any fuss, all 
festivities being reserved for its completion. No engineering diffi- 
culties whatever exist. 


— The average tonnage of’ships passing through the Suez Canal 
has increased from 1,000 tons in 1871, to over 1,750 in 1887. Out 
of 3,137 vessels passing through last year, 2,230 were English, and 
only 3 American. The Engzneer well says, “This table also in- 
dicates the depth to which the once great merchant navy of the 
United States has sunk, to find that only three voyages were made 
in the year by its ships through this great water-way.” 


— The annual reception of the microscopical section of the 
Brooklyn Microscopical Society was held June 5. 


— At the last meeting of the New York Academy of Sciences, 
Mr. George F. Kunz exhibited some of the finest red corundum 
(ruby) from within twenty miles of Atlanta, Ga. This was in 
pieces weighing one pound, and was part of a mass weighing 350 
pounds which was found on the surface. He also exhibited gold 
quartz from Dutch Guiana (gold formerly found there only in‘placer 
deposits had been traced to the vein by a brother of the United 
States consul, Mr. Thomas Brown), and exhibited specimens said 
to have assayed $4150 to the ton. The mines are situated four miles 
from Paramaribo; and the ore is sent to the coast by natives, who 
carry it on their heads in fifty-pound bags, making two trips a day. 
He also read a paper entitled ‘List of Diamonds found in the 
United States,’ which will be published later on by the society, and 
stated, that, in addition to the diamond weighing four and a third 
carats, exhibited by him two months ago, and reported as having 
been found near Morrow Station, thirteen miles south of Atlanta, 
Ga., he had recently heard of a two-carat stone which was brought 
to Mr. L. O. Stevens of Atlanta, Ga., by a colored man, who found 
it in his garden a few miles from the city, but who would not sell 
it, or allow it to be sent North. It was imperfect and off-colored. 
Mr. Kunz also said that five years ago he had identified topaz, for 
the first time in Maine, at Stoneham; and ever since then he had 
been on the lookout for the rare gem phenacite, crystals of which 
he had the pleasure of showing on that evening. This was the 
first time it had ever been found in the United States outside of 
Colorado, where it was first discovered in 1882. In Maine a num- 
ber of superb light-green and sherry-colored topaz crystals were 
found. They were several inches in length, but of little gem-value. 
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An Unusual Auroral Bow. 

THE description of the aurora of the night of May 20, by Mr. 
Kellicott of Buffalo, in Sczeszce of June 1, is so remarkably similar to 
the phenomenon as it appeared here, that it seems worthy of men- 
tion. Besides ‘“ thelong streamers emanating from a bright, irregu- 
lar arch resting on dark clouds,” there appeared that extra arch, 
about the apparent width of a rainbow, with its extremities resting 
on the eastern and western horizons, and its top passing near the 
zenith. This arch was first noticed here at 9.30 P.M. standard time, 
and was very bright at that time, but without color. After 9.35 
P.M. it began to grow fainter, but was still faintly visible at 10 P.M. 
A phenomenon visible here which was not mentioned by Mr. Kelli- 
cott was the appearance of a segment of a secondary arch or band 
attached to the top of the main arch in the north, and at 9.30 P.M. 
extending down to the horizon a little west of north. Between 
9.35 P.M. and 9.40 P.M. the lower end of this segment seemed to 
detach itself from the earth, and, pulsating like a piece of ribbon 
held by one hand and waving in the wind, it rose upward, at the 
same time exhibiting beautiful colors, and at 9.40 to 9.42 P.M. joined 
the main arch, which assumed the appearance of a bent bow. The 


SCIENCE, oh crage 


main arch retained this appearance for nearly a half-hour, but 
slowly assumed the appearance of the normal auroral bow without 
streamers. The times and appearances given above were taken 
from notes made at the time of the aurora. 


H. HELM CLAyTON.. 
Blue Hill Observatory, June s. 


The People and the Common Schools. 


How natural it is for us to try to shift responsibility from our 
own shoulders upen some other fellow’s back! and yet, as Lester 
Wallack used to say in ‘Ours,’ ‘there is nothing so consoling to a 
man, when he is found out, as the sweet consciousness of — guilt.’” 

The people are at last becoming conscious that there is some-— 
thing wrong in the great public-school system of New York City,. 
—a fact that has been evident to every true educator in the landi 
for the past ten years; and now the people dearly desire to make 
somebody a scapegoat for their sins. After stoning the scape- 
goat out of camp and into the wilderness, they would like to again 
relapse into a complacent contemplation of their own righteousness, 
soothed by a serene sense of duty well done. 

They can safely enjoy ‘the sweet consciousness of guilt,” how- 
ever. The schools are to-day just what the people, through apathy, 
indifference, carelessness, and ignorance, have permitted them to 
become, — one vast machine; a treadmill, teachers treading the 
wheel, happy innocent children the grist, superintendents for task- 
masters, and the product a mass of automatons. 

Have you not committed the monumental stupidity of placing, 
through laws enacted by your servants, all responsibility for the 
management of your schools — not only in monetary matters, but in 
all educational affairs as well — into the hands of bankers, brokers. 
lawyers, and physicians, who know no more about the science of 
education than school-teachers do about finance, law, and medicine,. 
and perhaps not half as much ? 

To show the utter absurdity of this condition of affairs, it is only 
necessary to suggest that the Chamber of Commerce, the Stock 
Exchange, the Bar Association, and the County Medical Society 
select their governing committees from among the principals of the 
New York schools. Preposterous, is it? Would it not be safer to. 
intrust affairs of finance to a man who knows, in theory at least, all. 
the laws that govern trade — as a principal must —than to intrust 
the education of one hundred and fifty thousand children to men. 
who know nothing of the science of pedagogy even in theory? 

It,is of no use to try to dodge the issue by stating that the Board 
of Education is guided in educational matters by the city superin-. 
tendent, an expert teacher. Neither he nor the Board of Educa- 
tion will permit any such construction of the law defining their 
relative positions. The city superintendent pleads that.he is only 
responsible for the execution of the law as it stands. The Board. 
of Education assumes all responsibility for the inception, enactment, 
and continuance of all the laws, other than ‘State Statutes,’ which 
he executes. 

The city superintendent is thus the self-confessed creature of the 
system he administers, instead of being, as you perhaps supposed, in 
any degree its creator. If he is not even the author of any portion 
of the present system, of which he has been the executive head for the 
past nine years, how can he be expected to become the creator of a 
nobler plan for the education of your children? You certainly can- 
not indulge in any such unreasonable expectation. 

You, the people of New York City. are directly responsible for 
the larger part of all the evils that exist in the common-school sys- 
tem. Your children attend them; you hear from them daily reports 
of the manner in which they are educationally crammed; you see 
them at home, wearing out their young lives in preparing lessons 
for the next day’s recitations; and, if some wise teacher reduces 
the tasks assigned for home-study, you immediately begin to in- 
quire why your children have no more books, and why they have 
so few lessons to learn at home. 

I know you do this, for I have heard you talk just that way. 
In vain have I pleaded with you for the little ones. In vain have I 
told you that five hours’ daily attention to books, to recitations, to 
instruction, is all that any growing child can safely endure. ‘No, 
no!’’ you cry, “ give them more lessons — give them tasks to do at 
home ;” and your children go through their school-lives with the. 
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shadow of the coming task always falling upon the task just fin- 
ished. The gentle, obedient, loving, and affectionate little ones 
suffer; while the dear bad boys won’t even make an effort, and 
thrive accordingly. The teacher can sometimes go home with his 
work finished for the day ; the pupil never. 

Now, if I will not permit this wrong to be perpetrated in the 
‘school under my charge, you take your boy away and send him to 
Mr. Examination Hunter’s school; and you take your girl out of 
Miss Honest’s department and send her down to Miss Show-off’s 
‘school; and then you point with parental pride to the great load of 
books your little ones stagger under, as a proof of the superior effi- 
‘ciency of those two principals “ whom we allrespect.” Then, when 
your little girl graduates, and Miss Show-off orders all the grad- 
uates to wear white dresses and tea-roses, and to come in carriages, 
and to drape their desks in white, you all say, “She has no right to 
give any such orders, and it ought to be stopped, and ” — You get 
the dresses and the tea-roses and the carriage, and you attend the 
‘reception ; and it is all so beautiful, and the members of the mutual 
admiration society do speak so mellifluently, — buttered honey, as 
at were, — that you are as proud of your daughter as a drum-major 
on parade. And then you go home, and your daughter has ty- 
phoid-fever, or spinal meningitis, or some other Latin disease, and 
you lay the blame on Providence. Who is to blame if the supply 
of sham education be exactly proportioned to your demand for it ? 

If you could only once be roused from your apathy on this sub- 
ject, do you not know that your servants— the mayor, the Board 
-of Education, and the Legislature of this great State of New York 
— would skip around like waiters in a dime restaurant to get you 
what you want ? 

The press has at last taken hold of this matter for you. How 
many of you will read what is written in your interest, and how 
many more will skip it all in order to read about the latest base- 
ball match or the last prize-fight ? If you, happily, by any chance, 
have read thus far without throwing down the paper, will you 
‘kindly read the summing-up of the whole matter? The public 
schools of New York City will never be any better than the people 
-of that city demand that they shall be. 

EDWARD H. BOYER, 
Principal Grammar School 9. 


Reflex Speech. 


NOTING the paragraph in Sczence of May 25, quoting from the 
“Yournal of Mental Science a statement of experiments in réflex 
-speech, it seemed to me that certain experiences of my own in re- 
flex writing might be of interest. I compose and write with con- 
-siderable rapidity, and, on re-reading my manuscript, often find that 
my hand has written words in opposition to the orders from my 
‘mind. Of the several words beginning with ¢Z, for instance, ‘the’ 
is often written where ‘they,’ ‘this,’ or some other word, was in- 
‘tended. In like manner ‘their’ becomes ‘ there ;’‘ whether’ takes 
the form of ‘where ;’ ‘while’ replaces ‘ which,’ ‘what,’ etc.; and 
other vagaries of the same general character now and then appear. 
Probably experiences of this kind are common, and are passed over 
~without reflection as to their cause. They have long seemed to me 
evidences of reflex action, In rapid composition, the writing hand 
lags behind the conscious thought, which springs on to the words 
dn advance, and leaves its successive orders to be executed in an 
automatic and unconscious fashion. 

Ordinarily the wheels of the brain roll on in due order; but 
occasionally the hand seems to take the task of suggestion on itself, 
‘taking advantage of the absence of consciousness, and moving in a 
‘more customary channel than that directed: ¢%, for instance, is 
followed by eg more commonly than by any other letters; and the 
hand, if left to the action of reflex suggestion, would write ‘ the’ in 
preference to the other #2 words. It is not at all surprising, then, 
‘that the writing of 72 sends back a reflex suggestion of e as the 
sconcluding letter of the word, which is occasionally of sufficient 
strength to overcome the impulse given by consciousness to the 
brain to write some other word. 

It may be, however, that this phenomenon is due to relations of 
the nervous system different from those ordinarily estimated, and 
that the brain has nothing to do with the dereliction of duty in the 
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hand. I should suggest the following theory in explanation of the 
phenomenon. The brain does not differ in physical formation from 
the inferior ganglia, and may not differ in its power of memory-re- 
cording. The impulses which pass along the sensory nerves to the 
brain traverse several ganglia on their way thither, and may leave 
memory traces in each of these as well as in the brain. The im- 
pulses to motion emanating from the brain similarly pass through 
inferior ganglia, and may produce in them conditions similar to 
those affecting the brain at that instant. But when the conscious- 
ness has brought the brain into condition to produce certain suc- 
cessive effects, this condition does not exist in the inferior ganglia. 
In writing the letters ¢%, for instance, two influences are at work. 
There are influences descending from the brain to produce certain 
succeeding motions in the fingers; and there are sensory influ- 
ences flowing upward from the moving fingers which are full of 
reflex suggestiveness. It seems not improbable, then, that this 
reflex suggestion may now and then call forth a response from an 
inferior ganglion, and thus check the action of the brain, which, 
in its unconscious automatism, may need a reflex influence from 
the fingers to bring it into condition to complete the word. 

If such be the case, we can readily understand why the more 
ordinary words beginning with certain letters are occasionally 
written, instead of those dictated by consciousness, which begin 
with the same letters. It may perhaps be that the work in both 
cases is done by the brain, and yet this hardly seems probable: for 
the brain is put in train to perform a certain duty, and its tendency 
to do this seems likely to be stronger than any reverse tendency to 
perform a more customary action. This reverse tendency may un- 
doubtedly occasionally gain precedence ; but, if the inferior ganglia 
have the capabilities above suggested, it is not improbable that the 
reversing influence comes from them, and that the precedence 
which the brain possesses while in conscious activity may weaken 
during unconsciousness, so that, if the reflex influence from the 
hand arouses all the ganglia through which it passes to activity, 
an inferior ganglion may occasionally win in the conflict with the 
brain, and take control of the reins of action. C. MORRIS, 

Philadelphia, Penn., June 5. 


Answers. 


32. HUMAN BEINGS AS PACK-ANIMALS. — Prof. Joseph Le- 
Conte of the University of California sends the following informa- 
tion in reply to an inquiry in Sczewzce in reference to the strength 
and endurance of the human pack-animal. I shall be extremely 
obliged for many notes of this kind from every part of the world. 
“In 1844 I travelled by birch-bark canoe something like a thousand 
miles, from Lapoint over to the head waters of the Mississippi, and 
down the latter to Fort Snelling, at mouth of Minnesota River. 
We made several portages, the longest being nine miles. We had 
along two trunks, and provisions and bedding for four persons for 
one month. The load which our two voyageurs carried was cer- 
tainly one hundred and fifty to two hundred pounds each. They 
made seven miles in one day, going over the ground five times ; i.e., 
thirty-five miles. Three fifths of the distance they were loaded, and 
two fifths going back for another load. Their plan was to take the 
heaviest load first (about two hundred pounds), and carry it about 
a mile or a mile and a half, put it down, go back for another load 
of one hundred and fifty pounds, carry this a mile or a mile and a 
half beyond the first deposit, then come back, take up the first de- 
posit and carry it the same distance beyond, etc., until all was car- 
ried to the camp for the night; then, last of all, they went back 
seven miles to the last camp, took up the boat (which was the 
lightest load of all), and carried it to camp. I will give an account 
of one load. They used a leather strap about two inches and a 
half wide in middle, and slenderer towards the end, and perhaps 
ten or twelve feet long. One fellow, a famous voyagez, would tie 
this about my trunk (about seventy-five pounds) in two places near 
each end, and throw it over the head, bringing the band across the 
forehead, the trunk resting on the back, then take a hundred pounds 
of flour and put on the trunk, and then twenty-five pounds of crack- 
ers on top of all, and walk off briskly, almost in a trot. The man 
was not a large or very muscular man, but rather lean and wiry.” 


O, T. Mason. 
Washington, D.C., June s. 
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Francis Galton, the Duke of Argyll, George J. Romanes 
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The study of language is of interest to the 
lawyer as well as the clergyman, the scientist as 
well as the teacher, and no education is com- 
plete without it. 


Max Miiller says in this most instructive and 
interesting book : 


“Try to reckon without numbers, whether spoken, 
written, or otherwise marked, and if you succeed in that, 
Ishall admit that it is possible to reason or reckon with- 
out words, and that there is in us such a thing, or such 
a power or faculty, as reason apart from words. * * * 


‘People do no longer believe in witches nor in ghosts. 


But the belief in disembodied thought will die very hard. 
* OF * 


* As little as we possess a thing called hunger because 
we are hungry, do we possess a thing called reason be- 
cause we are rational. Why then, should we write it 
with a Capital R, and make a goddess of Reason and 
worship her, as she was actually worshipped in the streets 
offParis/?yce ene? 
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State Stenogr’rs’ Ass’n, &c. Complete Text-Book, — 
adapted to SELF-INSTRUCTION,— of a REVOLU- 
TIONARY SYSTEM, that discards the indefinite (vow- 
el) part of the common phonography, and secures, by a 
radical innovation, EXACTNESS with BREVITY. 
Specially adapted to Legal and other Technical work. A 
eeaoerehic author writes of it: —‘*On technical mat- 
ter, you are ahead of any form of Pitman’s phonog- 
raphy.’’ The author claims equal superiority on co7- 
mon, monosyllabic words, SHARPLY and SURELY 
DISTINGUISHING and WITHOUT SACRIFICE 
of BREVITY, where the old phonography makes no dis- 
tinction. A MODERN WORK, ADAPTED to MOD- 
ERN REQUIREMENTS. Five pp. Latin Law Max- 
ims, in shorthand, illustrate its adaptation to various lan- 
guages. Of 260 pp., 222 are engraved, — illustrating all 
principles with unprecedented fulness. 

E. D. EASTON, Washington, D.C.., official Stenographer 
in Star Route and Guiteau trials, says of the work: ‘‘Am 
satisfied that by the system therein so fully set out, stu- 
dents may learn to write shorthand with greater certainty 
and precision than by any of the older systems.”’ 


ISAAC S. DEMENT, Chicago, Speed Contestant at N.Y. 
State Stenogr’rs’ Ass’n meeting, 1887, says: ‘‘ You have 
certainly captured the prize en degidz7zty.”” 

THEO. C. ROSE, official Supreme Court Stenog’r, El- 
mira, N.Y.,says: ‘‘ I think itis a great improvement in 
-the art phonographic.”’ 

* W. H, SLOCUM,official Supreme Court Stenog’r, Buffalo, 
says: ‘‘ Must congratulate you on your success in pro- 
ducing to the world a reasonable system of shorthand,’ 
and ‘‘ I think the fraternity owe you their hearty thanks 
for the able manner in which you have demonstrated the 
feasibility of exact phonography.” 

E, E, HORTON, Toronto, official Stenog’r to High Court 
of Justice, Ontario, says: “* The extent to which Exact 
Phonography admits of the application of the expedient 
of phrase-writing, with easy and natural joinings, is 
something remarkable.” 

EDWARD B. DICKINSON, New York City, President 
(3887-8) N.Y. State Stenographers’ Ass’n, says: ‘‘ Any 
expert stenographer, whatever system he may write, will 
concede, in looking over this system, that it can be writ- 
ten as rapidly as any of the recognized systems, so far as 
its structural peculiarities are concerned. As to the ac- 
curacy of the system, its title is not a misnomer,” and 
adds, ‘‘ It is a beautiful machine, which, as its user be- 
comes expert in its use, will turn out work practically 
without flaw.’’ 
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THE BERLITZ SCHOOL OF LANGUAGES. 


SUMMMER COURSE 
AT ASBURY PARK, N. J.. AND AT OLD ORCHARD BEACH, ME. 


The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 


tural methods. 


Instruction will be given by the regular professors of the Berlitz Schools, where only the best of 


native teachers are employed. Their long experience and unparalleled success in teaching languages will make their 
instruction highly interesting and eminently practical. The course consists of numerous lessons, lectures, excursions, 


and acontinual practice in French and German conversation. 


ers is free. 


The terms are very low. A special course for teach- 


For sample pages of the French and the German books, circulars, etc., apply to 


BERLITZ & CO., W. Madison Square, N.Y 


COLUMBIA COLLEGE, 


SCHOOL OF MINES. 


Summer School in Photography. 


There will be a Summer School in Photography, be- 
ginning June rsth, to continue for three months, to in- 
clude theoretical and practical instruction in modern 
Photography. 

As the Accommodations will be limited to 20 or 25 stu- 
dents, those who wish to enter should apply at once. 


Apply to GEORGE F. FISHER, Registrar, School 
of Mines, Columbia College 


HARVARD UNIVERSITY. 


Courses of instruction will be given in the following 
subjects during the summer vacation of 1888 : — 

Botany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the Secretary of Harvard 
University, Cambridge, Mass. 


New York, Roslyn, Long Island. 
HE BRYANT SCHOOL.—A BOARDING 
school of the highest class for boys. Primary, In- 
termediate and Academic Departments ; thorough Mili- 
tary Organization and Discipline, with Systematic Phys- 
ical Training. School property representing an outlay of 
over $250,000; one of the finest in the United States, in 
proximity to country-seat of the late William Cullen Bry- 


ant. 
SUMMER SCHOOL FOR BOYS. 
June 21st to September rst. 

** The best located and most successful of the Summer 
Schools for Boys. School property beautifully situated 
on salt water. Every facility for study and recreation.” 

For catalogue of either session, apply to 

GEO. BRUCE CORTELYOU, Principal. 
New York, Peekskill. 
UMMER SCHOOL FOR BOYS.— PEEKSKILL 


Military Academy, June 2oth to September sth, 88. 
Send for circular. 


Joun N. Titpen, A.M., M.D., Peekskill, N.Y. 


At MOUNT HOPE LADIES SEMINARY, 
‘TARRYTOWN-ON-THE-Hupson, N. Y., 
$300 pays board and tuitions per school year. 
and art only extras. 
Opens Sept. 26th. 
ROBT. C. FLACK, A.M.., Principal. 


NIVERSITY OF VIRGINIA SCIENTIFIC AND 
Engineering Schools. For catalogue, address, 
C. S. Venable, Chairman of Faculty, 
P.O., University of Va., Va. 


Music 
Best advantages with home care. 


Massachusetts, Boston, 152 Huntington Avenue. 
ME. E. DECOMBES’ FRENCH AND ENG 
lish Home School for six girls, opens September 19, 


1888. $1ooo per year. No extras. Highest References. 
Teachers. 
Brockway TEACHERS’ AGENCY, 


(formerly Chicago,) 
Supplies Superior Teachers with positions in the best 
Schools and Colleges. 
MRS. L. FREEMAN BROCKWAY, 
28 W. 23rd St., New York. 
Schools recommended to parents. 


Unalterable & Fragrant 


GEUE PASTE 


A strong and harmless preparation of flour and glue for 
Photographers, Manufacturers, Merchants, Insurance 
Companies, Banks, and family and office use. Contains 
no acids. Unlike Mucilage, adheres and dries immedi- 
ately. N.Y. Liquid Glue and Adhesive Co., Preparers 
of Peter Cooper’s Glue in Liquid Form, 18 N. William 
St., New York. Used in this office. 


IVIL SERVICE EXAMINATION QUESTIONS 

and full information of How, When, and Where to 
apply for a Government position sent on receipt of ten 
cents. Address NATIONAL ILLUSTRATED MAG- 
AZINE, Washington, D.C. 


L[nvestments. 


GUARANTY 
INVESTMENT COMPANY. 


7 Capital $250,000. T'| 
o Guaranteed Farm Mortgages io) 


Professional men and persons 
living upon salaries will find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40% of a conserva- 
tive valuation, and none wherethe 


value of land is not increasing. 


A Monthly Bulletin is published giving full par- 
ticulars about every loan. 


Address for circulars and the Monthly Bulletin 


HENRY A. RILEY, 


General Eastern Manager, 
191 Broadway, New York. 


7* FIRST MORTGAGES, 7 


Upon carefully selected farms in the most flourishing and 
most rapidly growing parts of the West. 
6% 


6% Cuaranteed Mortgages 
6% Debenture Bonds 6% 


Secured by similar mortgages, and also by the capital of 
the issuing Company. 


THE EASTERN BANKING COMPANY, 


43 MILK STREET, BOSTON. 
Francis A. Osborn, Pres. Edw. T. Merrihew, 77eas. 


“NEW DEPARTURE” 


WARDROBE HOOKS, 


) _noscneaqed ONE HOOK 
(4 | equal to 
BSS) a whole 

“ - CLOSET. 
T.. ) HOOKS A WHOLE HAT RACE, 

Any Garment can be re- z 


moved with taking 
others. out Ges YARD 


SUITABLE FOR 


Closet, Hall or Kitchen, 
Price, 25e. each. 


Cut this outand askyour : 
hardware dealer for them, 


JAYNE & GROSBY, {|i 
110 Liberty St., N.Y. 


MAGIC 


Stereopticons and the Best Views 


LANTERNS for Public, Church, Home, and 
* Scientific Exhibitions. Best appa- 


ratus, new views. Largest stock. Reduced prices. 24 
Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 
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A WRITER TO the Contributors’ Club of the July A¢/antzc rightly 
says that much time and thought are spent in selecting a name for 
a play or novel, for it is known that success is largely dependent 
on it, but that parents are strangely careless and unscientific in 
giving names to children. In the Harvard and Yale catalogues of 
last year the contributor finds but two or three combinations really 
good in his opinion. Usually, when a new-comer arrives, some 
old family name is taken; or, if the parents exercise an original 
choice, they are too much excited to be guided by any sound 
euphonic principles. They forget that not only from the social 
point of view it is very advantageous to have one’s name remem- 
bered, but that from the business point of view notoriety is capital, 
and must be obtained by persistent and ingenious advertising. But 
if a certain amount of notoriety could be obtained for John Smith 
by an expenditure of time, money, and ingenuity represented by ~, 
and spread over a period of three years, the AZ/antzc writer 
thinks it safe to say that the same amount could be obtained for 
Hans Arrowsmith by # in eighteen months. Nor does he think 
the saving of time and money on the part of the knocker at the 
gate of notoriety the only thing to be considered. The economy of 
the public stock of energy wasted in innumerable unconscious 
efforts to remember a name without any corners for the memory 
to grasp, but persistently thrust before it, would result in an increase 
of available mental force applicable to settling the question of future 
probation, or to raising the ethical standard, or to reforming the 
tariff, or to disposing of the surplus. The importance of the sub- 
ject leads to the suggestion of one or two of what we believe to be 
the chief fundamental principles of the science of naming children, 
The system is simple, and any provident parent can easily master 
and apply it. 1. Avoid odd, or eccentric, or poetic combinations, 
and be guided by euphonic quality only. It is true that an odd 
name may be remembered, but the associations with it will not be 
pleasing. The idea of oddity or affectation may attach to the 
shadowy personality built up in the mind of the public. Under this 
rule, hyphenated names, especially hyphenated Christian names, 
like Floyd-Jones Robinson, are to be avoided. Writing the first 
given name with an initial and the second in full is also evidently 
‘opposed to correct scientific principles. 2. The best form of a 
name is a dactyl and a spondee, like ‘Jeremy Taylor.’ Every one 
thas heard of the ‘ Shakspeare of divines,’ and has a dim idea of an 
agreeable personality attached to the name. Had his name been 
‘Charles Taylor, it is far within bounds to say that his reputation 
would be about one-third of what itis now. 3. If the surname is 
not one that can be treated according to the above rule, it should 
be fitted with a given name, such as to bring the combination as 
nearly as possible to the above length and cadence, as, Sidney 
Dobell, Ellery Vane, Henry Ward Beecher, Dante Rossetti, Theo- 
-dore Watts, and the like; or, otherwise, to two long syllables, like 
Mark Twain or Bret Harte. The subdivisions of this branch of 
the subject are too numerous to be given, but all rest on principle 
No. 2. The phonic value of the surname is, under our custom, 
the controlling element in practically applying the science of names. 
The great value of names beginning with ‘ Mac’ or ‘ O’ is evident, 
because they so readily combine with the ordinary Christian names. 
A boy pervades the A¢/antzc writer’s quiet neighborhood simply 
because his name is Johnny MacWhorter. He is not in any respect 
a remarkable boy, but his name forces him into prominence by its 


phonic value. There are some ten or twelve boys who are com- 
rades, but he and another dactyl-spondee boy, Emory Watson, are 
the only ones ever spoken of. No doubt there are others who do 
as much mischief and make more noise, but these two reap all the 
fame. 


THE BILL CREATING a department of agriculture has been recom- 
mitted in the Senate, the object of those who voted this disposition 
of it being to’have restored the section, which had been stricken out, 
transferring the Weather Bureau to the proposed new department. 
What the final vote upon this question will be is still in doubt, asis 
also its wisdom. The Weather Bureau has become a necessity to 
the people of the United States, who will cheerfully pay the million 
dollars that it annually costs, but who will insist, that, if any change 
in the service is made, it shall be certain to bring about an improve- 
ment, and not a deterioration. The provision of the section in 
question that gives to all present officers of the Signal Service who 
shall be transferred to the proposed new department a perpetual 
tenure of office, at their present pay, making no provision for weed- 
ing out the worthless men or advancing the competent ones, is 
certainly not calculated to make the service any better. It would- 
probably result in the permanent retention of the incompetent, 
dissipated men in the Weather Bureau; while the bright men, who 
would be really useful in the bureau, would prefer other positions, 
where they might be promoted as they deserved. 


The observations upon which the Weather Bureau bases its cal- 
culations are now all made by enlisted men of the army, who have 
been specially instructed and trained for the work. No political 
influence whatever has been allowed to operate for their appoint- 
ment, promotion, or retention in the service. It has been the aim 
of the chief of the Signal Office to send to all important stations men 
who will be acceptable to the communities in which they are to 
live and do their work, but no member of Congress has been able 
to secure the transfer or removal of an observer sergeant in order 
that some favorite might be put in his place. The security which 
the observer sergeants have felt for the terms of their enlistment 
has certainly had a beneficial effect upon the character of the ser- 
vice they have rendered. It may seem an anomaly to the people 
that a duty that is in no respect of a military character should be 
done by soldiers rather than by civilians, but the military organiza- 
tion of the Weather Bureau has certainly resulted in keeping 
political influence from dictating in regard to the fersonnel of a 
class of men whose appointment and promotion it was very desir- 
able to keep free from this influence. 


A straw was in the wind the other day which shows the direc- 
tion it has already taken in anticipation of the change. Mr. Hatch, 
member of Congress from Missouri, and chairman of the Commit- 
tee on Agriculture, recently recommended that a certain private in 
the Signal Service be made a lieutenant, and the entire Missouri 
delegation joined in the request. When the matter was referred to 
General Greely, he replied that the promotion could not be made. 
In the first place, it would be illegal to appoint the man to be a 
lieutenant unless he was already a sergeant, and he could not be 
made a sergeant because he was incompetent for the duties of that 
office. If the man had been a civil officer, or the bureau had been 
attached to a civil department, he would probably have secured his 
promotion. A new plan to transform the Weather Bureau from a 
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military to a civil one was disclosed in the sundry civil appropria- 
tion bill reported in the House last Saturday. It provides for the 
appointment of a civil force of 111 persons in the office of the Chief 
Signal Officer, with an aggregate compensation of $114,500 a year, 
and this force it is proposed to substitute for the present military 
one of 150 men, and so save an expense of $70,748 a year. 


THE EFFICIENCY OF MECHANICAL ENGINEERING 
SCHOOLS.’ 


WHEN the alumni of a school of engineering meet in annual re- 
union and conference, it is but natural to select for discussion a 
subject the serious deliberation of which will, to some extent at 
least, advance alike the interests of engineering practice and of the 
technical school itself. The technical graduate, who loves his pro- 
fession and his alma mater, must deem it a wish of his heart to 
further in every way the harmony between the training and the 
practice of the engineer, to raise the efficiency of both the practice 
and the school to the highest attainable standard. 

Happily, it is a fact that each day the value and importance of 
the technical school are becoming better appreciated, and that at this 
time none are readier to acknowledge the benefits conferred by 
systematic training in such schools than the leading engineers, who, 
without such preparation, have by their individual, unaided efforts, 
risen to deserved prominence and fame. Such general appreciation 
is recognized in the spoken and written word of the foremost men 
in the profession, in the fact that they send their sons and advise 
young men seeking to become mechanical engineers to attend these 
schools, and in the marked preference shown in the employment of 
the technically trained engineers. That these are facts is a cause 
for congratulation, a testimony to the value of systematic study, 
and an evidence of at least an average efficiency on the part of the 
leading schools of mechanical engineering. It is a great advance 
upon the time, not so long ago, when it was presumed that the 
main thing —and the first thing — the technical graduate had to do 
was to unlearn almost every thing he had acquired in the schools. 

While we should be duly grateful that the status at the present 
day is such as we have pictured it, we must not conclude hastily 
that the technical school is fulfilling its entire mission, or, if I may 
so term it, attaining an efficiency of one. JI am well aware that this 
would be asking too much; for what device, scheme, or appliance 
can show up this efficiency ? At the sametime the technical school 
should approach this limiting value of the perfect device as nearly as 
possible, and we should study the sources of loss, so as to reduce 
the losses to a minimum. 

Such is naturally the main object of the serious work of alumni 
meetings, and the president’s address should at least serve as an 
incentive to direct special thought on the part of the membership to 
these particulars. , 

From this point of view, the inquiry has suggested itself to me as 
worthy of our consideration, has the instruction in schools of me- 
chanical engineering, within the past twelve years, progressed so as 
to conform to the increasing needs called for by the engineering 
advances secured within the same time? 

In a paper read last month before the American Society of Me- 
chanical Engineers, one of the members, who has practically con- 
tributed to the progress of the printing-press, presents ‘A Plea for 
the Printing-Press in Mechanical Engineering Schools.’ It is an 
honest plea, courteously uttered, and with an evident desire in no 
way to disparage the value of the training secured in engineering 
schools. The writer maintains, that while the printing-press shares, 
perhaps, alike with the steam-engine the fame as a great civilizer, 
no attention is given to it in any specific way in the leading engi- 
neering schools; that no books relating to it are studied or referred 
to, no lectures delivered detailing its mechanism ; that its factories 
are not inspected by the students; and that no sample machines 
adorn the schools’ laboratories of engineering. All this is inferred 
by the writer from a perusal of the catalogues. Usually, judgment 
as to the course of studies pursued, if based solely on the cata- 
logues themselves, is a dangerous procedure, apt to lead to fatal 


1 Presidential address delivered by Alfred R. Wolff, M.E., before the Alumni As- 
sociation of the Stevens Institute of Technology, June 13, 1888. 
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errors ; but in this case no mistake is made, for it is a fact that the 
printing-press receives but little if any attention in the engineering 
schools. 

Had our friend, the writer, been interested to draw the picture of 
neglect of subjects discussed still further, he would have soon discoy- 
ered that small attention, if any, is paid in the course pursued in 
engineering schools to type setting and distributing machines, paper- 
making machinery, envelope-machines, sewing and stitching ma- 
chines, which are allied closely with the printing-press as civilizing 
agents. Andif helooked over the many practical industrial engineer- 
ing fields, he would have had to comé to the conclusion, that, as a 
whole, but little if any attention is paid to hat-making, cloth-finish- 
ing, brick-making, and agricultural machinery, and the like, and 
that even the looms of various nature come in for the most cursory 
attention. 

Had this been done, the amount of neglect discovered would have 
been so appalling that he would logically have been forced to one 
of two conclusions, — either that his point of view and solution 
were not the proper ones ; or that mechanical engineering schools 
are essentially a failure, and not in one whit entitled to the credit 
which he really liberally bestows, when having but the one practi- 
cal omission in mind, and not the many others, no less important 
ones, only a few of which we have enumerated. 

Had the latter conclusion, condemning the schools as a failure, 
been reached, it would, in my judgment, have been a totally erro- 
neous one. 

Still the fact remains that within the past twelve years (and I 
only name this period because it is the term in which, since grad- 
uating from Stevens, I have followed more closely and played 
my humble part in the current of events) the progress made in 
most of the individual engineering and mechanical pursuits has. 
been tremendous, while entirely new industries have called for new 
engineering appliances, and, vzce versa, new inventions have devel- 
oped new industries. 

What should be the relation of the course of study pursued in 
the schools of mechanical engineering to these ever-increasing im- 
portant industrial engineering applications ? 

Should every new, important mechanical device, especially if it 
brings with it new fields of practical employment and labor for the 
engineer, immediately find its place as a study in the engineering 
school ? 

If this be so, the school of mechanical engineering will have to: 
extend its term of study to an indefinite extent ; and ere long it will 
come to pass that the young student, entering as a beardless youth, 
will graduate from the school as a gray-haired man in the decline 
of life: for, surely, if every important machine is to be the subject 
of special study in the technical school, a lifetime will only suffice 
to cover the ground. And the result ? 

The result would be that the engineering schools would be of no 
use to the world ; for the world’s engineering work would be being 
done by outsiders, while the gray-haired students, plodding along, 
would be kept busy studying this very work, and not be active 
agents in its development. 

I have purposely drawn this picture from an extreme point of 
view, for such method often enables us to discover what the funda- 
mental truth underlying the problem really is. I think, in this 
case, the truth is apparent at once. 

It is the mission of the technical school to inculcate the princi- 
ples of engineering, to train and mature the powers of observation 
and mechanical judgment, and, after teaching the laws of physics 
and mechanics, to give the ability to apply these laws to problems 
arising in machinery and the industrial arts. The special machines 
and appliances dwelt upon in the school should serve this one pur- 
pose : a knowledge of them should not be the end, but the means. 
Because we can best inculcate and supplement a correct under- 
standing of the physical laws, and a knowledge of how to apply 
them to the design of machinery, by studying the successful appli- 
cations made, therefore such study should form an important fac- 
tor in the course of the technical school. 

These engines, motors, machines, factories, and engineering 
works should serve as the constant tests and checks of the stu- 
dent’s efforts at individual design. When the student has once ac- 
quired the ability to put physical principles and experimental data 
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into the best engineering forms, bearing in mind economy of mate- 
rial, with least sacrifice of strength, best method of handling, man- 
agement, and the like, he comes equipped to struggle with new 
machines of which he has had no previous special knowledge. The 
‘school cannot give to the student all this desirable latent power, or 
stored energy, for much of it must come in later life from individ- 
ual, unaided effort ; and the experiences of daily application (often 
-coupled with some degree of failure) must be the teachers which 
never leave the side of the devotee of engineering science. But 
these teachers are most efficient, if the student has been trained in 
the engineering school both and ever to reason before beginning 
work, and to check his previous reasoning by the results secured. 

If we regard the technical school from this aspect, it is plain why 
the various prime movers play so important an element inthe course 
-of instruction, to the disadvantage of other possibly equally impor- 
tant machines. 

They are the most direct applications of very important and lead- 
ing iaws of physics; and the intelligent discussion of the prime 
movers calls for quite a knowledge of these laws, both in experi- 
mental and mathematical form. The problems of mechanics are 
‘splendidly embodied in the design of the various parts, and in 
many diverse ways, modified as is the application by the strains to 
which the parts are submitted, the strength of the materials, and 
the practical methods of their working. Every conceivable strain, 
simple and compound, since it enters the working of the steam- 
engine, for instance, comes up for consideration, while all the 
leading materials enter its construction. The prime movers act 
as fine checks on the student’s individual efforts at design, for they 
represent the embodiment of centuries of application and develop- 
ment by the best engineering talent. They give opportunity for 
experimental verification of the laws of physics and mechanics as 
well. 

In other words, I maintain that the main reason why the prime 
movers play so important a factor, and occupy so leading a part, 
in the course of study of a technical school, is not directly because 
they are such great civilizing agents and have so wide an applica- 
tion, but because they serve, as above indicated, as the best 
method of study for the incipient engineer. I do not think that the 
latter point has been sufficiently analyzed, emphasized, and made 
clear, certain as I am that you will agree with me as to its impor- 
tance and truth. 

And it is for the same reason that other far-reaching machinery, 
such as I have mentioned, great as is its use, and important as is 
its development, can have but little time devoted to its study in the 
technical school. It is because, as engineering exercises, these 
machines do not equal the prime movers; and saving of time 
‘commands that the best exercises be adopted. If the prime mov- 
ers were far less important industrial factors than they really are, 
their study would, in a well-regulated course of engineering, which 
is planned not as an advertising medium, but is based on the prin- 
ciple of serving the student best, be just as important a matter and 
as conspicuous as is the case to-day. I think the point of view that 
the machinery discussed in the schools should be the educational 
means, should be the exercises adopted for testing and furthering 
a knowledge of the laws of physics and mechanics, as embodied in 
design, is an efficient answer to much of the criticism of the class 
to which we have referred. : 

If it be insisted on, that the reason so much time is devoted to 
the prime movers (notably steam-engines) is because of their general 
application in all industries, I will admit that this may have been the 
cause why originally they were put down for so much attention. 
Had it then, however, not been shown that they serve as well as 
the best exercises in the application of the laws of physics, me- 
chanics, and design, they could not have held their place, and 
would, long ere this, have nad to give way to the study of other 
devices of less wide application which answered the educational 
need better. 

I fully appreciate the view that it is commendable, indeed desir- 
able, that the students, when graduating from technical schools, 
should possess some general knowledge of the leading machines in 
the market ; but the first essential thing is, that they should have 
acquired the ability to be useful workers in every field by being 
possessed of a knowledge of the principles and methods of proced- 
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ure which underlies all engineering works and machines and their 
design. 

At the same time let us not be slow to learn all we can from 
criticism honestly advanced; and so, while I do not deem it an 
essential matter, I say (cost, room, and time permitting) it were 
well, perhaps, if some few important machines, now totally neg- 
lected, could find some place as types in the engineering labora- 
tories, and receive some brief attention by visits to the factories, or, 
in some cases, by evening lectures delivered by specialists. To a 
limited extent this might prove, it appears to me, a proper field for 
non-resident lectureships. It is indeed a question whether such 
lectures on special machines not at all studied in the school, de- 
livered by acknowledged experts, would not prove more useful than 
the growing practice of having matters that are gone over in detail 
in the regular course reviewed hastily in brief discourse by leading 
engineers. In the nature of things, these outsiders are apt to be 
at sea in point of exact information as to the extent of preparation 
and acquisition of their hearers, the students, in the special subject 
under discussion, and thus are led to indulge in the dispensation of 
elementary information or fruitless generalities, which add little or 
nothing to the students’ knowledge or ability. 

But, before even this special lecture course is undertaken, we 
should make sure that any time which can be gained cannot be 
more advantageously employed in a more thorough course of the 
prime movers themselves ; for to-day it is a common experience 
and regret, on the part of professors of engineering, that they cannot 
find in the crowded curriculum much needed leisure to devote 
to some important educational problems in design and applied 
engineering which these prime movers offer. 

The general view that time is an important factor, that the best 
attainable must be accomplished within a given time, and those 
exercises be adopted which will serve as the best means of further- 
ing a knowledge of the principles in their engineering aspect, and, 
furthermore, the desirability to embrace every thing of real impor- 
tance in the course, makes it a vital matter to constantly scrutinize 
and keep close watch on the course pursued, in the hope of dis- 
covering whether some matters studied might not be omitted or 
advantageously modified, so as to give spare time to the essential. 

Regarding it from this aspect, it has occurred to me that some 


_of the theoretical preparatory studies pursued, such as mathematics, 


physics, chemistry, and the like, — and I purposely omit languages, 
belles-lettres, and those general academic branches having a less 
intimate connection with the engineering course, — seem not to be 
carried out in some particulars so as to secure the highest efficiency 
from an engineering point of view. 

Let me call your attention to this point. Is it not remarkable 
that essentially the same text-books on physics, chemistry, analyti- 
cal mathematics, descriptive geometry, and the like, are studied at 
engineering schools as at the ordinary academic course of a univer- 
sity? Does not this fact of itself almost imply that the studies, as 
pursued, are not made to specially adapt themselves to the needs 
of the applied studies of the engineer? Could not some abstract 
developments, now dwelt upon at length, be advantageously omit- 
ted, while physical experiments and applications in heat, electricity, 
and the like, be more copiously introduced as exercises, both with 
the view of imparting a thorough hold on the abstract taught, and 
also as imparting requisite useful information and methods of pro- 
cedure? It is my opinion, that, in the application of mathematics 
to physical problems, even the mathematician, and certainly the 
engineer, can best test and master a knowledge of the mathematics 
themselves. 

How common is the experience of those who, having acquired in 
the usual way, even from the best of masters, what they considered 
a pretty fair hold on calculus, —and this embraces the experience 
of many gifted students, — when they tried to apply this knowledge 
in the study of the mechanical theory of heat, found they really had 
no thorough grip on the calculus, as they had presumed, and had, 
in fact, to start anew, with a decided loss of time, which might, it 
seems to me, have been avoided ! 

I concede the value as fully, and am as anxious as any one to 
guard the pursuit of knowledge in the abstract on its own account. 
Still, I say, why not in plane, solid, descriptive, and analytical 
geometry, and in calculus and other analytical mathematics, gain 
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some time now devoted to the elucidation of abstract propositions, 
and detailed elaborations in various forms of the same propositions, 
of no direct value, and some time now devoted to applications, 
which, designed to test the understanding, are really essentially 
numerical substitutions, so as to find leisure to supply physical 
problems as atest? The latter problems best serve to call forth a 
true knowledge of the principles. It is only in such application that 
we discover whether we have really grasped and actually secured 
the full meaning of the principle. So, too, in the course of physics 
as pursued in mechanical engineering schools, some details now 
studied, from force of habit and as being the regular thing in a 
complete course of physics, might, it appears to me, be advanta- 
geously omitted, and replaced by special and more extended work 
in heat, electricity, elasticity, and the like. 

Surely, I trust, this will not be misinterpreted as a plea for the 
abandonment of study of abstract principles. The abstract prin- 
ciple is to be thoroughly studied, and the application is designed to 
insure the full comprehension of the principle. But why not select 
as far as possible, and dwell mainly on, such abstract principles, 
which can be re-enforced by these physical tests, and select such 
practical physical exercises, experience in which will re-act alike 
most directly to the comprehension of the abstract, and as desirable 
preparatory knowledge for the engineering course ? 

This is the only solution, if a four-years’ course is to suffice ; and, 
furthermore, it is in direct accord with the principle which under- 
lies the engineering instruction, and which permits us to pay little 
attention to many fine important engineering devices, such as the 
printing-presses, agricultural machinery, and the like. 

You will readily appreciate that this insertion of proper exercises, 
this working-out of special text-books and courses of study in the 
various elementary sciences, forming the foundation and most of 
the first two years’ course of the mechanical engineer, applies to 
the several branches taught. I cannot burden this already too long 
address with details in the several departments ; but there is, it ap- 
pears to me, no great difficulty in discovering them when careful 
search is made. 

If the point here emphasized would be borne in mind more stead- 
fastly than is now the case, I believe time could be saved in the 
two later years, when the deficiency outlined must be then sup- 
plied as best it can, and some further exercises bearing on useful 
applications in design, and special lectures now crowded out, could 
find room. 

If I have dwelt on the time available as an important factor in 
the educational problem, it is not to be interpreted as a favoring of 
undue haste. Better acquire some things thoroughly than a greater 
number superficially, for only in thorough acquirement can habits 
of correct observation and matured judgment be formed. 

If I pointed out that in the two years’ preparatory work of the 
course in an engineering school the general scheme seems to me, 
as far as I have been able to follow the matter, to be essentially the 
same during the past twelve years, while the fact of the rapid de- 
velopments in applied engineering does make it important to con- 
sider some matters, at least from a general point of view, not neces- 
sary to consider at all twelve years ago, it is not to be construed 
as a sweeping criticism of this preparatory course. Such course is 
in my opinion, on the whole, admirable, but I believe it could be 
improved in the particular named. At the same time I am aware 
that a practising engineer, who only gives thought to these educa- 
tional matters now and then, isapt to underrate the progress made ; 
which progress may, in fact, be much greater than he anticipates, 
and perhaps even in the very line of the criticism advanced. If it 
bethus, so much the better that these words be uttered at the alum- 
ni meeting of the leading school of mechanical engineering in 
the country, where the presence of the faculty and their participa- 
tion in the discussion will speedily lead to rectification of the error, 
if such it be, and to the enlightenment of those graduates and 
others who share the views just set forth. 

In closing, let me emphasize that what I have said is meant to 
apply not specifically to our own alma mater, but to mechanical 
engineering schools in general. 


THE conferring of degrees at the close of the tweifth academic 
year of the Johns Hopkins University took place June 14. 
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THE ETHNIC POSITION OF THE BASQUE NATION. 

THE Basque or Euskarian people of the Pyrenean and Cantab- 
rian ridge are supposed to count at present about six hundred 
thousand souls. Four-fifths of them live on Spanish territory. 
They are well-proportioned in their bodies, but rather small, so 
that a large percentage have to be excluded from military ser- 
vice. Most of them are of a dark-brown complexion, although 
blondes are not scarce. Their faces are oval, their features agree- 
able, their general health excellent; and “to run like a Basque” 
has become a proverbial locution throughout the south-west of 
Europe. Among the Spanish Basques the dolichocephalic type is 
almost the only one observed. These and other ethnologic points 
form the introductory to a learned article by Prof. G. Gerland, ‘ The 
Basques and the Iberians,’ inserted in the first volume of G. Gro- 
ber’s ‘Grundriss der romanischen Philologie,’ one of the best en- 
cyclopedic works that ever appeared on the Romance languages of 
southern Europe (1886, pp. 313-334). The peculiar social and 
legal customs of the Basques, our author continues, make of them 
a people with archaistic survivals of various kinds, but do not by 
any means prove them to be an ethnologically isolated race. But 
their peculiar language shows them to be distinct from any other 
nationality. Some said that the ‘ Vascuence’ was the language 
spoken in Paradise, while others believed “that even the Devil could 
not acquire this tongue.’ The sound fis wanting in all its dialects, 
and the language belongs to the agglutinative type. The radices 
are all monosyllables, or reducible to such, verbal roots being 
made clearly distinct from nominal roots. Basque is a pure suffix 
language, prefixes being unknown: even the definite article ‘a’ is 
postpositive. The language is not sex-denoting, except in the pro- 
noun. The inflection of the transitive verb differs from that of the 
intransitive, but in both is mainly carried on by auxiliary verbs. 
The large number of verbal conjugations established by the earlier 
grammarians chiefly rest on the various direct and indirect pro- 
nominal objects that may become connected with the verb. 

All these distinguishing traits of the language separate the Basque 
from the Celts as well as from the Romans; but whether they 
separated them also from the old Iberians is the problem which 
Gerland (and so many others before him) has tried to solve. The 
reports of the ancients upon the popular customs of the Iberians 
wholly coincide with what we know of the Basques of to-day; but 
a much more stringent proof lies in the fact that the ancient local 
names of the largest portion of Hispania, then inhabited by the 
Iberians, can be explained through the Basque language only. 
This region of Basque local names also extended over Aquitania in 
south-western France; and it is a striking fact in favor of this 
theory, that the present Gasconian dialect does not know the sounds 
f and v, for the Gascons are nothing else but Romanized Basques, 
and the tribal name of the ancient Ausci in those parts is the radix 
of the name ‘ Euskarian.’ 

That the Iberians, or ancient Basques as we may call them with 
Gerland, formed a unit as to their language and ethnic peculiarities, 
is evidenced by the fact that the Spanish language was evolved in 
homogeneous, uniform manner throughout the peninsula, whereas. 
in France and Italy the ethnic difference of the inhabitants has 
produced dialects in the north and south which are opposed to. 
each other, just as so many different languages. Although an 
immigration of Celts about 530 B.C. produced a race called Celti- 
berians, the manners and customs have remained Iberian with 
small modifications, and the dialectic differences among these were 
probably inconsiderable. Among the Iberian features which have 
impressed themselves upon the Spanish people, Gerland counts the 
bigotry and fanaticism of the Church, and the fondness for auda- 
cious, adventurous maritine expeditions. 

While enumerating Basque terms which have found their way 
into the Spanish literary language, Gerland very pertinently remarks. 
that barely one-third of these is found in the Portuguese, but that 
several had entered into the Hispano-Roman dialect at the time of 
the Roman domination. The Latin tongue has undergone less 
alterations in the Spanish language than in any other of the Ro- 
mance languages of modern times. This is explained by Gerland 
by the fact that the Basque then spoken in the country was too 
heterogeneous for having much influence on the phonetics and mor- 
phology of the new language then in course of formation, The 
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late Prof. Fr. Diez was of different opinion. He thought that Ital- 
ian was that Romance language which formed the nearest approach 
to Old Latin. But there is no doubt that Spanish and Portuguese 
show considerable repugnance against the sound /, and that the 
double pronunciation of 7 in Spanish and Portuguese is identical 
with the one we find in Basque. Gerland also proposes the query, 
whether the softened Z, %, 2, so frequent in Basque, have caused the 
softening of Zand z into 7 and # of Spanish as well as of Portu- 
guese, or whether this must be ascribed to other causes. 


THE GREAT MARCH BLIZZARD. 


THE great storm off the Atlantic coast of the United States of 
March 11-14 will probably go into history as the most severe ex- 
perienced since this country has been inhabited by Europeans. Not 
only was it remarkable for its force and duration, but also for the 
unexpected manner of its appearance and development, and for the 
track it followed from the time it was first observed to that of its 
final disappearance. 

No previous great storm at sea has been as thoroughly studied 
from such abundance of data as this very fortunately has been. 
From the time that the first vessel arrived in port which had en- 
countered the storm at sea, to the present, the Hydrographic Office 
of the Navy Department has been collecting, arranging, and com- 
paring all the reports in regard to it that have been received, 
and will soon publish a monograph giving a history of the great 
disturbance, illustrated by a number of carefully prepared maps and 
charts. Mr. Everett Hayden, who has had charge of the work, in 
a paper recently read before the National Geographic Society, gave 
the substance of what this monograph will contain. The following 
is an abstract of his paper. 

Mr. Hayden began by referring briefly to the difficulties and de- 
lays that necessarily attend the collection of data by which to study 
the character and progress of a great ocean-storm, and illustrated 
these by stating the fact that a ship which recently arrived at New 
York from Calcutta supplied very valuable facts regarding one of 
the great hurricanes of August last, from a region to the westward 
of the Cape Verde Islands, where data were especially needed. 

Four large colored charts were used to illustrate the meteorologi- 
cal conditions over the area charted (latitude 25° to 5° north, lon- 
gitude 50° to 85° west) at 7 A.M., 75th meridian time, March 11, 
12, 13, and 14 respectively. These charts contained isobars for 
each tenth of an inch, reduced pressure, and isotherms for each 
10° F.; temperatures above freezing, in a tint of varying intensity of 
red; and below freezing, of blue. A large track-chart with ves- 
sels’ positions and tracks enabled the audience more clearly to fol- 
low the discussion and the storm-reports which were quoted. A 
barometer diagram illustrated the fluctuations of the barometer at 
six land-stations and on board six vessels, selected with special refer- 
ence to the completeness of their data, and their position relative 
to the storm. Diagrams were prepared, also, to show the varying 
height of the barometer along north-and-south sections, selected to 
emphasize the fact that the special feature of the storm was its 
trough-like form, the isobars about the area of low barometer 
being elliptical in shape, along a north-and-south line, and moving 
eastward between two ridges of high barometer. 

The synchronous weather-charts were discussed successively. 
The first, that for 7 A.M., March 11, showed a trough of low barome- 
ter reaching from the Gulf far northward, past the eastern shore of 
Lake Huron, toward the southern limits of Hudson Bay. Off the 
coast a ridge of high barometer stretched down from the Gulf of 
St. Lawrence toward Santo Domingo, passing about midway be- 
tween the Bermudas and Cape Hatteras. To the westward an- 
other ridge of high barometer extended from Dakota to below the Rio 
Grande. Along the coast the prevailing winds were therefore east- 
erly and south-westerly ; the warm, moist air drawn up from down 
within the tropics causing a warm wave, with generally cloudy 
weather and rain. In rear of the line of low barometer, a cold, 
north-westerly wind was blowing, carrying a cold wave far down 
into the Gulf, with frosts as far south as Louisiana and Mississippi, 
and cool northerly winds clear down to Vera Cruz. 

Before considering the next chart, a description was given of 
the meteorological conditions off the coast, awaiting the advance 
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of this long line of cold north-westerly gales, which was moving 
eastward at the rate of about six hundred miles a day. Attention 
was also called to the importance of considering, in this connec- 
tion, the vitally important influence of the great warm ocean-cur- 
rent, the Gulf Stream, in increasing the energy of storms when 
they reach the coast. By way of more vividly illustrating the en- 
ergy of action developed when cold winds blow over it, mention 
was made of the many water-spouts reported off the coast the last 
few months, and a few of those reports were quoted. It was 
shown, also, that the surface temperature in the axis of the Gulf 
Stream off Hatteras was as high as 76°, while that of the cold in- 
shore current was fully 30° lower. 

The storm was then followed as it approached the coast, its - 
energy increasing every hour, and the barometric depression deep- 
ening. At 3 P.M., one centre, with pressure as low as 29.7, had 
just passed the coast south of Hatteras; while another, with press- 
ure quite as low, or lower, was central over the Province of Onta- 
rio. Although the general trough-like form of the storm remained, 
as Clearly indicated by reports from vessels all along the coast, yet 
another secondary storm-centre, and one of very great energy, 
formed offshore, north of Hatteras, as soon as the line had passed 
the coast. It was this centre, in violence fully equal to a tropical 
hurricane, and rendered still more dangerous by the freezing 
weather and blinding snow, which raged with such fury off Sandy 
Hook and Block Island for two days, —days likely to be long 
memorable along the coast. Its long continuance was probably 
due to the retardation of the centre of the line in its eastward mo- 
tion, by the areas of high barometer about Newfoundland ; so that 
this storm-centre delayed between Block Island and Nantucket, 
while the northern and southern flanks of the line swung around 
to the eastward, the advance of the lower one gradually cutting off 
the supply of warm, moist air rushing up from lower latitudes into 
contact with the cold north-westerly gale sweeping down from off 
the coast between Hatteras and Nantucket. 

So far as the ocean is concerned, the night of the 11th-12th saw 
the great storm at its maximum, and its great extent and terrific 
violence make it to be one of the most severe ever experienced off 
our coast. Only a few corrected barometric readings were lower 
than 29, and the lowest pressure was probably not lower than 28.9, 
although lower readings were observed a few days later off the 
Grand Banks. 

The chart for 7 A.M., March 12, showed the line or trough with 
isobars closely crowded together southward of Block Island, but 
still of a general elliptical shape, the lower portion of the line swing- 
ing eastward toward Bermuda, and carrying with it violent squalls 
of snow and hail far below the 35th parallel. The high land of 
Cuba and Santo Domingo prevented its effects from reaching the 
Caribbean Sea, although it was distinctly noticed by a vessel south 
of Cape Maysi, in the Windward Channel. The isotherm of 33° 
reached from central Georgia to the coast below Norfolk, and 
thence out into the Atlantic to a point about one hundred miles 
south of Block Island. Farther north, it ran inshore of Cape Cod, 
explaining the fact that so little snow, comparatively, fell in Rhode 
Island and south-eastern Massachusetts. 

By next morning the storm was beginning to decrease in sever- 
ity; and the chart shows that westerly winds and low tempera- 
tures had spread over a wide tract of ocean below the 4oth paral- 
lel, while over the ocean north of that parallel the prevailing winds 
were easterly. The lower storm-centre was now in about latitude 
40° north, longitude 39° west, with a pressure of 29.30; and the 
other a little distance south of a line from Nantucket to Block 
Island, barometer 29, the isobars extending in a general easterly and 
westerly direction. The delay of the storm off the coast, and its 
rapid increase of energy, had been shown in the most marked man- 
ner by the fluctuations of the barometer at land-stations and 
aboard vessels, and the barometer diagram was referred to by way 
of illustration. 

March 14 the storm off Block Island had almost died away, with 
light variable winds and occasional snow-squalls; the other centre 
was about two hundred miles south-east from Sable Island. The 
great wave of low barometer had overspread the entire western 
portion of the North Atlantic, with unsettled, squally weather from 
Labrador to the Windward Islands. The area of high pressure in 
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advance had moved eastward, to be felt over the British Isles from 
the 17th to the 21st of the month, and after it a rapid fall of the 
barometer. The isotherm of 32° reached from the southern coast 
of North Carolina well offshore, thence northward to the coast of 
Maine, and from central Maine eastward across Cape Breton 
Island and southern Newfoundland. From the south-eastern to 
the north-western portion of the chart, the shades of color showed 
a difference of temperature of more than 80° (from above 70° to 
below—10°); but such great differences of temperature and press- 
ure could not last long, and the normal conditions were gradually 
restored. 


ELECTRICAL SCIENCE. 


Atmospheric Electricity. 


THE London Electricéan contains an abstract of a paper by Prof. 
L. Weber which is of interest. He erected two insulated conduct- 
ors on the top of the Riesengebirge; but he says, that, curiously 
enough, since they have been put up, they have never been struck 
by lightning, although before their erection lightning-flashes were 
continually occurring. He also made some kite and balloon experi- 
ments, in connection with which he goes at considerable length 
into the question of the effect of the conducting-string in altering 
the electrical condition of the circumjacent air layers, and also con- 
siders the effects due to a long conductor completely insulated from 
the earth, and without discharging-points ; a similar conductor, 
with slight power of discharge along its whole length ; an insulated 
conductor, with strong discharge-power (e.g., a flame) at the up- 
per end; and other similar and more complicated cases. His kite- 
string was really a steel wire. The discharge-points of the kite 
consisted of 400 needle-points. In other cases he had the tails of the 
kite made of silver paper for the same purpose. The potential was 
measured by the length of sparks; the current, with a galvanom- 
eter. The latter varied in general from .o7 to 2.5 micro-ampéres. 
The potential varied generally from 3,000 to 10,000 volts. When 
thick clouds were overhead, there were no appreciable sparks, the 
strongest sparks being obtained when the zenith was either quite 
clear, or when cumulo-stratus clouds appeared. With potentials of 
11,000 and 20,000 volts, currents of 4 and 8 micro-ampéres were 
obtained. 


INCANDESCENT LAMPS WITH ALTERNATING AND DIRECT 
CURRENTS. — Professors Ayrton and Perry have carried on a 
series of experiments to determine whether the efficiency of incan- 
descent electric lamps is the same when supplied with alternating 
currents and with direct currents. The following table gives the 
results of measurements on four different lamps : — 


Watts per Candle. 
No. of Experi- White Light. 
Lamp. 
ments made. 
Continuous. Alternating. 
I 20 3-953 3-033 
Green Light. Red Light. 
Continuous. Alt. Continuous.| Alt. 
2 19 2.597 2.534 3.100 3-100 
3 20 2.935 2.966 3-254 3-164 
4 16 2.900 3-073 3-504 | 3-477 
E | 
Mean of last three experiments... 2.811 2.857 3.286 3-247 
Continuous. Alternating. 
Mean of all results............ .... 3-049 3.0497 


These results show, that, as far as the economy of the lamp is con- 
cerned, the efficiency of the two systems is about thesame. What 
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the life of the lamp would be with alternating currents is a matter 
which has yet to be decided. Considering the rapidity with which 
small wires respond in temperature to changes in current, it might 
be, when the period of the alternating current is not extremely 
rapid, that the filament of a lamp supplied by such a current would 
be at times at a much higher temperature than the average, at 
other times at a lower temperature. If this were the case, we 
would expect that the life of a lamp supplied in this way would be 
less than that of the same lamp fed by a continuous current. With 
300 reversals a second, however, the temperature would vary but 
little, and there is no reason that the life of the lamp should not be 
the same with continuous and alternating currents. 


POLARIZATION OF PLATINUM PLATES. — Mr. C. H. Draper 
has experimented on the electro-motive force of polarization be- 
tween platinum plates immersed in dilute sulphuric acid, for differ- 
ent strengths of current passing between the plates, and with dif- 
ferent temperatures. It is well known, that, if an electric current 
be sent between such plates, an electro-motive force of polarization 
is produced, in a direction opposite to that of theimpressed electro- 
motive force, and of a value something in the neighborhood of 
one and a half volts. Mr. Draper tried to find if this opposing 
electro-motive force was independent of the current and tempera- 
ture, and, if not, in what way it varies with them. The conclusions 
at which he arrives are as follows: 1. The opposing electro-motive 
force of polarization which arises in cells when at work depends on 
the value of the current passing through them when that current is 
below a certain value, increasing, but more and more slowly, with the 
current; 2. There is a maximum value of the polarization regarded 
only as a function of the current strength, beyond which any in- 
crease in the strength of the current has no effect upon it; 3. The 
electro-motive force of polarization varies with temperature, its 
value decreasing about one per cent for a rise of temperature of 
406. 


ELECTRIC MINING ROAD AT LYKENS.— Among the interest- 
ing applications of electricity to mining-work, the electric road in 
the coal-mines at Lykens, Penn., is one of the most successful. It 
has been pointed out in this journal that electricity offers especial 
advantages for use at mines where fuel is scarce and water-power 
of easy access, as in the silver and other mines in our Western 
territory; but, besides the decreased cost of fuel, the ease with 
which electric motors can be used in almost any position, under 
conditions that steam-engines could not meet, makes electric trans- 
mission still more valuable. In coal-mines the cost of fuel is, of 
course, a small item ; but the greater safety, efficiency, and flexi- 
bility of a system of electrical distribution, as compared with a 
number of steam-engines, give it an advantage which must soon be 
recognized. In the Lykens Valley Mines there has been used for 
some time an electric-motor car to take the place of mules for 
hauling cars from the mine. The length of the road is 6,300 feet ; 
the weight of the locomotive, 15,000 pounds ; the largest load it is 
capable of handling, 150 tons; the speed, 6 to 8 miles perhour. A 
second road on the same general plan is being equipped for the 
same company. The system employed is the Schlesinger. 


DESIGNING DyNAMO-ELECTRIC MACHINES. — Until very re- 
cently the designing of dynamo-electric machinery was an em- 
pirical matter. The practice was to roughly guess, from the 
dimensions of some similar machine, about what the dimensions 
should be to give the required output, and, after the dynamo was 
built, to change the number of revolutions or the winding of the 


-field-magnets until the required conditions were fulfilled. Some-_ 


times even this would not suffice to bring the machine to its output, 
in which case another was built. In the last two years the papers 
of Mr. Kapp and Dr. Hopkinson, together with the growing habit 
of treating a magnetic circuit in the same way that ordinary electric 
circuits are treated, introducing the idea of magnetic resistance, 
have greatly increased the certainty with which dynamos may be 
designed. In fact, from experiments on one machine of a type, we 
can design another of the same type to give any required output, 
with considerable accuracy. While this is not generally recognized 
in this country, it soon will be, and a great deal of expense and 
energy will be saved; besides which, a consideration of the mag- 
netic resistance of various parts of the magnetic circuit of adynamo 
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should improve the designs of machines now being built. The 
best dimensions to give the different parts of any dynamo is a per- 
fectly definite problem, involving, besides questions of electrical 
efficiency, questions of the cost of the iron and wire andlabor. How- 
ever, the problem can be solved, and each maker of dynamos 
should have it solved. Ina recent paper, Professors Ayrton and 
Perry have considered the magnetic circuit of dynamo machines, 
and have arrived at some important conclusions. Considering the 
resistance of the magnetic circuit, they find, that, when a machine 
is working at its best permanent output, its iron magnetic resist- 
ance plus the air magnetic resistance of the clearance is equal to 
the air magnetic resistance of the space on the outside of the arma- 
ture occupied by the winding. The paper of Professors Ayrton 
and Perry, with those above mentioned, will greatly aid in the 
improvement of dynamo-electric machinery. 


MENTAL SCIENCE. 
The Relative Legibility of the Small Letters. 


READING is one of the most widespread of modern activities, and 
the endless multiplication of books and cheap editions makes a 
study of the factors of this process of great importance. In the 
end the process reduces to the differentiation of black or colored 
marks on a white or colored surface. ‘Black on white’ is current 
as an expression for clearness, leaving the question of the shapes of 
the letters as the important one. Inasmuch as the Roman alpha- 
bet is in use for the chief languages of civilization, and a large ma- 
jority of the characters are formed by the small letters, the investi- 
gation of the forms of these letters is naturally the point of prime 
value. If by any means we can make the reading of these letters 
an easier task, the improvement, however minute, when multiplied 
by the number of times the letter is read, will be very great. This 
is, however, not the only consideration. Tint and quality of paper, 
length of lines and spaces between them, the size of the letters and 
their distances from one another, —all affect the legibility. The 
end to be aimed at is to attain “the greatest legibility to the 
square inch,” with due regard to taste and economy. The solution 
of this problem has been experimentally attempted by Dr. Javal 
and by Dr. Cattell, and has recently been again studied with im- 
proved apparatus by Mr. E.C. Sanford (Amerzcan Fournal of Psy- 
chology, May, 1888). 

The first method of obtaining an order of legibility of the letters 
‘consisted in measuring the distances at which they could just be 
read. The letters were fastened to the edge of a rotating disk, and 
were viewed through a square hole of 2 centimetres, in a black 
screen placed in front of the disk. Test-type letters of a clear 
bold pattern were used, the short letters being about 1.8 and the 
long letters about 2.2 millimetres high. The whole apparatus was 
mounted on runners sloping upwards from the floor at an angle of 
about fourteen degrees, and could be moved to any distance from 
the eye by pulling an endless cord. y 

The first method of these distance-tests consisted in showing the 
letters at a fixed distance for the whole alphabet, and noting the 
number of times each letter was rightly and wrongly named, as 
well as the letters with which it was liable to be confused. An- 
other fixed distance is then chosen, and the test repeated. The 
result, with five subjects and the letters at distances varying by 10 
centimetres from about 1.5 to 3.2 metres, was as follows, the num- 
bers expressing the percentage of cases in which the letters were 
correctly read : — 


Mt, 90.9 U, 71.0 x, 63.0 n, 46.2 
w, 88.1 k, 70.9 a, 60.8 é, 46.2 
S, 84.4 b, 70.4. Z, 60.6 6, 45.1 
PD, 84.3 Y, 70.4 Z, 58.6 0, 44.9 
g, 80.9 h, 69.9 u, 55.2 2, 34.1 
ROU @, 68.3 5, 53-0 

Vid© £, 68.2 Z, 46.5 


These percentages are based on about three hundred answers for 
each letter, the preferred letter being counted as the only answer in 
cases of doubt between two or more letters. 

From the same record we can obtain an order of the liability of 
the letters to confusion and the chief causes of confusion. This 
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order is substantially the same as the former, and would be still 
more closely like it were it founded on precisely the same data. The 
order, with the letters most likely to be confused with them, as well 
as the percentages of cases in which the confusion occurred, are 
given below : — 


m with w, 52. A with 6, 51. 


GQ # U, 53. oe Ey NO) e556 UG 

fp) BF dls Gh & SOS Fa ALB 5; 13%, 
Sf ES Lela GS a, TIL GA, As 

ie, 0 Op DEX. Cie ZS OF e703, OF 

GE fe Boy, DB & Gh iS oF Ds, 

SA b; 2D 5 jy Pile BoB © Yes 

CM cM TOS: Be AO 

yeas Ole GB 8 Tay alii 

BP Og, Be) CHE CWAOs 

FNM KPT hee, STO Bi FE ANG) S GAS Gh, WO, 
© [by ai. GME By NB Qs 233%. 

(Zoe carey Qs We Bile 2 Bey, 


Mr. Sanford also tested the letters by setting them so far away 
that they could not be read, and then having the subject slowly 
draw them near until he could read them; in general, recording 
both the distance at which the subject would first hazard a guess, 
and the distance at which he felt confident that he had correctly 
read the letter. Here differences in eyesight of the subjects tested 
make average results meaningless, but the order for any one sub- 
ject agrees fairly well with that obtained by the other test. If the 
letters be divided into three groups of eight, ten, and eight,— calling 
those in the first group good, those in the second fair, and in the 
third poor, — all the orders agree in making w, #, g, good; 4 and 
x, fair; and 2, 0,c¢,5, e, poor: and the balance of the evidence 
goes to make the good letters, w, , 7, 2, v, y,7, the ten fair ones, 
h, 1, a, g, k, 6, x, l,n, u,; and the eight poor ones, a, ¢, Z, 2, 0, ¢, S, 
and e. 

By an ingenious apparatus a dark box in which one of the letters 
was set could be illuminated for a very minute yet accurately 
measurable time, and the proportion of cases in which each letter 
could be correctly named when seen for a definite fraction of asec- 
ond would again measure its relative legibility. The letters were 
exposed for times varying from .0013 to .o04 of a second, and each 
letter was shown about two hundred times. A table comparable 
with that for distance is given below : — 


m, 82. Pp, 61. h, 47. Nt, 34. 
W, 73. k, 61. 4, 43. e, 33. 
d, 67. Shy Seo 4, 42. SOT 
g, 66. b, 52. Z, 39. 6, 26. 
Y, 63. Z, 49. 0, 39. Ey Dey. 
y, 62. z, 48. u, 38. 

J, Ol. £, 47. a, 35. 


The order of legibility by the two methods agrees very well, and 
yields the important conclusion that the letters read at the greatest 
distance are also the letters most rapidly recognized at an ordinary 
distance. The order for the two methods, as well as that found 
by Dr. Cattell by a different mode of time-measurements, are :— 


Order for time, mwudguyyp kfblighrat ouanescz 
Order for distance, wmgpuyf hrdgkbxlnu atizocse 
Order for time (Cattell), adkinghbpw uljtuzrofn axyelgcs 


It so happens, that, of the eight letters most fully represented in 
a full font of type, three (e, a, s) are the very letters that all the 
tests agree in regarding as the worst, and six (¢, @, s, 9, Z, 2) are 
among those regarded as poor by two of the results. 

Among the deductions formed from this study are, that the con- 
centration of differentia is an important aid to clearness, while the 
lack of it leads to confusion. Thus, 4, d@, Z, g, are all made of a 
straight stem and a loop, and yet are easily distinguished (except 
that 6 is confused with %); while g and a, though having few 
points in common with other letters, are confused with several. 
The group of confusables (e, 0, c) should be differentiated, the c 
being left wide open, and some other form, such as the Greek e, or 
an E with square corners, substituted for e+ 2, 2,a, should be sim- 
ilarly treated; wz, a, 2, having their openings kept well open, and a 
changed perhaps to an inverted v , s, too, needs reform, and a shape 
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like / was found to have several advantages. Though not final, 
these observations show what letters are good, and to a certain ex- 
tent why they areso; they similarly point out those that need reform, 
and suggest the direction in which reform should take place, and, 
quite as important, furnish us with a method of accurately testing 
the advantages of any system of letters that may be proposed. 

One remark should be added. It is, that the legibility of the 
letter is not altogether an objective factor, but depends on the fa- 
miliarity of the letters to the person reading them. Just as it has 
been shown that we are not as likely to name or write one number 
as another when told to name a number, so the letters are not 
equally present to our minds ; and certain letters will be more often 
recognized or confused because we more constantly have them in 
mind. The same process operates against the comparison of a new 
form of letter with a conventional form; for the new one, not be- 
ing familiar, is less likely to be recognized because more rarely 
present to the consciousness of the subject. Similarly, if the sub- 
ject is informed that a certain letter is no longer to be shown, the 
very same impression that would have led him to pronounce in 
favor of the omitted letter will now have a different effect. In the 
experiments a similar result, due to the omission of a certain letter 
without the knowledge of the subject, was observed. 


NOTES ON HyPNOTISM.!— Dr. A. Dichas has made a detailed 
study of the memory in the hypnotic state, and summarizes his 
main conclusions somewhat as follows: (1) during the hypnotic 
sleep the subject remembers the experiences of his waking life as 
well as of previous hypnoses ; (2) in hypnotism there is often an 
exaltation of the memory, and at times a change in its content, 
leading to the assumption of a foreign personality ; (3) the memory 
of what has been going on during hypnosis is usually lost, it can 
often be revived by a simple suggestion, and at times the memory 
of a suggested hallucination may linger on, and influence the wak- 
ing condition ; (4) the operator can at his will have any of the acts 
of the hypnotic state remembered or forgotten by making this a 
part of asuggestion; (5) suggestion seems to be largely explicable as 
unconscious memory. —— Dr. Cybulski has studied the power of 
hypnotic subjects to hypnotize themselves. He finds that such 
subjects strongly imagine for a minute or less that the operator 
commands them to go to sleep, and the desired result ensues. 
Furthermore, if the subject, on going to sleep, imagines himself 
controlled by a certain person, then, even though another sent him 
to sleep, he will be subject to the former, and not to the operator. 
These observations show the importance of the subjective element 
in the process of hypnotism, and indicate the method by which the 
subject unconsciously takes suggestions and acts upon them. 
Dr. Berkhan has applied hypnotism to the amelioration of the 
hearing of the deaf. He tested the hearing of nine deaf boys, and, 
after hypnotizing them, spoke to them and had various noises 
made before them. The hearing of four of them was found to be 
improved, and the improvement is reported as still persisting after 
eighteen months. 


HEALTH MATTERS. 
Alcoholic Trance. 


DR. T. D. CROTHERS of Hartford, Conn., at the recent meeting 
of the American Medical Association at Cincinnati, read an inter- 
esting paper entitled ‘Alcoholic Trance: its Medico-Legal Rela- 
tions.’ In discussing this subject he said that the statements of 
prisoners that they had no memory or recollection of the crime, or 
the circumstances associated with it, are not often doubtful excuses 
to avoid punishment. Certain physiological conditions, supported 
by clinical facts, indicate beyond all question that such statements 
are often psychological truths. 

In somnambulism the person may go about, and do many intri- 
cate acts, without consciousness or recollection of them afterwards. 
In epilepsy distinct periods of unconsciousness occur. Acts unu- 
sual and often violent follow, which are never remembered. In 
mania these memory-blanks are common, and the person is an au- 
tomaton, acting without any conscious influence of the present. 


1 The reader is referred to an exhaustive review of works on hypnotism in the May 
number of the American Fournal of Psychology. 
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These are familiar illustrations of some unknown pathological and 
psychological states of the brain, in which memory is suspended or 
cut off, and the operations of the mind go on without realization of 
the surroundings or the influence of experience. This is some ob- 
scure form of psychological palsy, in which the person has no rec- 
ollection of his acts during this time. 

From the many clinical studies of cases which have been made, 
the following general conclusions seem to be sustained : — 

1. Alcoholic trance is not an unusual condition in inebriety. The 
victim is literally an automaton, and acts without memory or con- 
sciousness of passing events, —a state which may last from a few 
minutes to several days. 

2. It is distinct from epilepsy, hysteria, or any known forms of 
mania, and is found associated with some unknown condition fol- 
lowing alcoholic poisoning, continuously or at intervals. 

3. This condition is probably one of brain-exhaustion, followed 
by a lowering of consciousness till events are no longer clearly re- 
membered; or a suspension of nerve-force in certain directions, 
closely allied to paralysis of certain brain-functions: hence there are 
profound disturbances of brain-centres, and impaired and lessened 
responsibility. 

Dr. Crothers has obtained the records of a large number of trance 
cases, and his paper gives many of these in detail. 

One group of trance cases seems never to do any thing outside a 
natural, accustomed order of every-day life. Thus, a farmer in 
this state goes on with his regular work. A physician continues 
to visit patients, and a railroad-conductor attends to all his usual 
duties, without any memory of these states. A second group of 
trance cases seems prominent by unusual acts and thoughts. Thus, 
a banker in this state left his regular work, and went round deliv- 
ering tracts in the lower parts of the city. A quiet, retiring man 
became vociferous, bold, and aggressive. A peaceful man was 
combative, a truthful man untruthful, and a conscientious, re- 
ligious man was treacherous and sceptical. Later, these events 
were perfect blanks in their memory. In a third group of trance 
cases, some unusual line of conduct seems to grow out of the sur- 
roundings unexpectedly, or some old buried thought or conception 
comes to the surface. Thus, a clergyman insists on riding with 
the engineer on the engine. A sceptical physician takes part in a 
prayer-meeting. A merchant goes round threatening to kill an old 
schoolmaster who punished him in boyhood. A wealthy man has 
a new will written, disposing of his property differently every time. 

In the two last groups criminal cases occur most frequently, al- 
though some very remarkable-instances have been reported under 
the first group. In a little work entitled ‘ Alcoholic Somnambu- 
lism,’ Professor Jerusky of St. Petersburg mentions the case of a 
chief of police, who was an inebriate, ordering the arrest and exe- 
cution of two suspected Jews. His orders were carried out in 
form, but not in reality. A day later he recovered from his trance 
state, and had no recollection of the past : he had total amnesia of 
this act. Another case is cited of an officer who ordered a house 
burned down, on the supposition that its inmates were preparing 
to destroy his command. Two days later he awoke with no mem- 
ory of this event, and could give no reason for the act. 

In these cases the somnambulistic act was along the line of his 
usual work, and performed without the slightest consciousness of 
its nature or consequences. 

The criminal trance cases may be divided into two classes, one 
of which seems to have no history of criminality previous to the 
commission of the crime. They are inebriates of active neurotic 
temperament, who have occupied reputable stations in life, and 
belong to the better classes. All crime is unusual with them, and 
apparently grows out of the alcoholic poisoning. The second class 
are the low neurotics and defectives by birth and education. They 
have a history of irregularities of life and conduct that seems to 
prepare the way for criminal acts, and probably are more subject 
to the trance state because of defective heredity. 

All these cases in court are unrecognized. A degree of reason- 
able conduct up to the time of the crime, and after it, is assumed 
to be evidence of knowledge of the surroundings and consequences 
of the act. No fact of inebriety, or statement of no recollection, is 
thought to lessen in any way the responsibility of the act. 

Clinical facts indicate that in all cases of inebriety there is a de- 
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fective brain-power and general perversion of healthy activity ; 
also the door is open for many varied nerve-changes and degrees 
of brain instability, which always give a doubt to the sanity of the 
victim. The fact of being an inebriate points to an unsound mind, 
and more or less incapacity to act or think normally. 

When the trance state is determined, the actual responsibility, 
or cognizance of right or wrong, is suspended: the person is a 
mental waif, without compass or chart. No evidence of premedi- 
tation or apparent judgment in his actions can change this fact. 
Any special act may spring from some impression laid up in the 
past, which, when conscious reason is withdrawn, takes on form 
and semblance. The real condition of the mind is always more or 
less concealed. Where the case is a periodical inebriate, with dis- 
tinct free intervals of sanity, a possibility of concealed or masked 
epilepsy should always be considered. Epilepsy is likely to be 
present, or to follow from some organic tendency or favoring con- 
ditions. When this defence of no memory of the act is made, the 
case should receive a thorough medical study before any conclu- 
sion of responsibility can be reached. 

The present treatment of inebriates in courts is nothing less than 
legal barbarism, founded on error and superstition. The oft-re- 
peated statement that ‘drunkenness is no excuse for crime,” as- 
sumes a definition of inebriety that has no support from scientific 
study and the teaching of facts. 

Inebriety in all cases must be regarded as a disease, and the 
patient forced to use the means of recovery. Like the victim of an 
infectious disease, his personal responsibility is increased, and the 
community with him are bound to make the treatment a necessity. 

The following propositions sum up many of the facts men- 
tioned : — 

1. Inebriety must be recognized as a condition of legal irrespon- 
sibility to a certain extent, depending on the character and circum- 
stances of the case, and the general mental integrity displayed. 

2. All unusual acts or crime committed by inebriates, either in a 
state of partial coma or alleged amnesia, which come under legal 
recognition, should receive thorough study by competent physicians 
before the legal responsibility can be determined. 

3. When the trance state is established beyond doubt, he is both 
legally and practically irresponsible for his acts during this period, 
and each should be measured by the facts of its individual history. 

4. Inebriety is a disease requiring physical means in the treat- 
ment. Society demands of the patient that he use diligence to re- 
cover ; and, so far as he may neglect this, both himself and com- 
munity are responsible. 

5. It is the duty of the State to provide asylums, and encourage 
private enterprise to furnish the means and appliances for restora- 
tion. 

6. Lastly, standing on this borderland, and looking back at the 
monstrous injustice and legal crime that is daily committed in the 
punishment of inebriates, who are practically insane, I am con- 
vinced that the time has come for a revolution of sentiment and 
practice, in which both the inebriate and the community must be 
held responsible, not alone for his acts or the consequences of them, 
but the causes and conditions which have developed in this way ; 
then the victim will be forced to avail himself of every means for 
prevention, restoration, and recovery. 


A NEw MILITARY RaTION.— All the garrisons within the 
limit of the Seventh German Army Corps, we learn from the dZed- 
zcal Herald, have now been provided with larger samples of the new 
article of food which is in future to form the so-called ‘iron ration’ 
of the meninthefield. It isa peculiar kind of bread, in the shape of 
small cubes the size of a chocolate-drop, made of fine wheat-bread, 
strongly spiced, and calculated to keep for a long time. When 
taken into the mouth, it quickly softens, and is both palatable and 
nutritious. It is chiefly intended for forced marches, when there is 
no time for camping and cooking. 


WOUNDS OF THE ABDOMEN. — Modern surgery, aided by 
antisepsis, has enabled syrgeons to accomplish results which, 
twenty-five years ago, would have been deemed impossible. This 
is in no department more marked than in abdominal surgery. 
While formerly a wound of the abdomen, either from a gunshot or 
a stab, was considered almost necessarily fatal, at the present day 


S\CIUBINICIS. 


29G 


many lives are saved by an operation, which consists in opening the 
abdomen, tying every blood-vessel that may have been lacerated, 
and sewing up any wound which may have been made in the intes- 
tines. One of the most difficult parts of the operation consists im 
finding the intestinal wound. Dr. Senn of Milwaukee proposes to 
inject per rectum hydrogen-gas, which, he has demonstrated in 
dogs, finds its way through the entire length of the intestine; and, 
if an opening exist, the gas will escape, and can be detected. 


BOOK -REVIEWS. 


By F. 
12°. 


Three Introductory Lectures on the Science of Thought. 
Max MULLER. Chicago, The Open Court Publ. Co. 


THESE lectures were delivered last year at the Royal Institution 
in London, and are intended as an introduction to the subject of 
which they treat, and which the author has dealt with more largely- 
in his work on ‘ The Science of Thought.’ Many writers before 
Professor Miiller had maintained that language is necessary as an 
instrument of thought, so that we could not think without it; but 
he goes much further than this, and maintains that language and’ 
thought are identical. This means, if taken literally, that the word 
‘orange, when I pronounce it, is identical with the idea of an 
orange which I have in my mind. When stated in this concrete 
form, the absurdity of the theory is manifest, but Professor Miiller 
endeavors to escape the absurdity by explaining that the word he 
identifies with the idea is not the word as actually uttered by the 
voice and heard with the bodily ear, but the word as heard men- 
tally, or in imagination. This, however, does not remove the dif- 
ficulty ; for the word as heard mentally is not a word at all, but 
only the idea of a word; so that, when stated in this way, the 
theory means that the idea of a word is identical with the idea of 
the thing that it stands for. 

Such, then, is the absurdity inherent in Professor Miiller’s theory ;. 
nor does he succeed in removing it in any way: on thecontrary, he 
aggravates it by the addition of others. For instance: in his pref- 
ace he undertakes to tell us how language first arose; and in so. 
doing he gives himself away to start with. According to his theory 
of thought, we cannot have a concept, or general idea, until we 
have a word to symbolize it; and he ought, therefore, to account 
for the origin of language without assuming any concepts what- 
ever. We need not here repeat his whole account of the matter ; 
but he maintains, that, ‘‘before we can get a single conceptual 
word, we have to pass through at least five stages,” and the first 
of these stages is ‘‘ consciousness of our own repeated acts.” Now, 
this consciousness involves at least four concepts: (1) the concept 
of an act, since it is not a single act that we are conscious of, but a 
series of acts; (2) the concept of number, or of many as distin- 
guished from one; (3) the concept of repetition ; (4) the concept 
of causation, since the acts are regarded as our acts, that is, as 
caused by us. Thus, according to-Professor Miiller’s view of the 
origin of language, we must have had at least four concepts before: 
we had a single word; and, if this is so, what becomes of the 
theory that we cannot have concepts without words? As another 
example of Professor Miiller’s reasoning, take his remarks about 
the thinking of animals. Some one had remarked that animals. 
think, to a certain extent at least, and that this proves that thought 
is not identical with language, to which Professor Miiller replies in 
this curious way: “ If we mean by thought that mental function 
which has its outward sign and embodiment in language, we must 
say that animals do not think as we think, namely, 27 words. They 
may think in their own way. ... But I cannot allow that they 
think, zf we define thinking by speaking.” A more ludicrous ex- 
ample of reasoning in a circle it would be impossible to find. 

Professor Miiller’s theory is such a one as we often get when a 
scientific specialist undertakes to deal with the problems of philos- 
ophy. Such a man is apt to think that all philosophical problems. 
can be solved by the methods and principles of his science; and 
the consequence is a great deal of unphilosophical reasoning. 
Thus, we have had mathematicians who thought that mathematics. 
was the key to philosophy ; and in our own time the biologists have 
put forth similar claims; and now comes Professor Max Miiller, 
maintaining that philosophy is only a problem of language. But 
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philosophy is broader than any science, broader than all sciences 
together, and cannot be comprehended under the formulas of any 
of them. 


Bibliographie des Modernen Hypnotismus. 
Berlin. 8°. 


Von MAx DESSOIR. 


TO realize the great activity in the study of hypnotism now pres- 
ent in all parts of the civilized world, nothing could be more ser- 
viceable than this bibliography. There are included no less than 
eight hundred titles ; and these are devoted to the modern, scien- 
tific phases of the study alone, excluding references to the history 
of the topic, as well as the works of those who wrote when the 
topic was in a pseudo-scientific stage. By this plan seven-eighths 
of all the writings catalogued fall in the period since 1880. The 
increase of interest in the topic since 1880 can be read off from the 
increase of publications year by year. In 1880 there were published 
14 works pertinent to this bibliography ; in 1881, 9; in 1882, 39; 
in 1883, 40; in 1884, 78; in 1885, 71; in 1886, 131; in 1887, 205; 
in 1888 (January to April), 71. The countries in which the actiy- 
ity in hypnotic studies is greatest are likewise indicated by the lan- 
guages in which the publications are issued: 473 are in French; 
Io2 are in English, of which 4o come from America; 88 in Italian; 
69 in German; 22 in Danish; 16 in Spanish : 12 in Russian; 6 in 
Dutch; 4 in Swedish; 3 in Norwegian; 2 each in Polish and 
Hungarian ; 1 each in Portuguese and Roumanian. The classifica- 
tion of the topics is a very convenient one. We have first the gen- 
eral works (191 in number); then those with a more special medi- 
cal interest (of which there are 199); next those on magnetism 
(36), on the physiology of hypnotism (62), on its psychological and 
pedagogical aspects (85), on its forensic aspects (43); and, finally, 
sections on telepathy (81), mesmerism (58), and miscellaneous (46). 
Under each section the titles are arranged by date of issue, and 
cross-references to other sections are given. There are also ref- 
erences to the numbers treating of the works of the Nancy school, 
of the Paris school, the question of simulation, of suggestion, of the 
practice of hypnotism and its theory. No trouble has been spared 
to make the bibliography convenient; and, to enable the author to 
maintain its completeness, he requests that books and articles on 
the topic be sent to him at W. Kéthenerstr. 27, Berlin, Germany. 


Die Ekstasen des Menschen. 
by Dr. R. Teuscher. 


Von PAUL MANTEGAZZA. Tr. 
Jena. 8°. 


LIKE many of his eminent countrymen, such as Lombroso, Mor- 
selli Sergi, Buccola, Vignoli, Mantegazza belongs to the psycholo- 
gical school of naturalists, and devotes his main efforts to bringing 
into the domain of science groups of facts that have hitherto been 
left to grow wild in the open road of speculation, or have been per- 
versely cultivated at the hands of mercenary pseudo-scientists. 
His three works treating from various points of view, but with the 
anthropological, pedagogical, and psychological interests ever up- 
permost, of the sexual relations of mankind, indicate one phase of 
his labors, while another is suggested by his work on facial expres- 
sion. He combines with his scientific interests a deep feeling for 
nature, both in the phenomena of land and sea and in that more 
specially inviting subject conveniently termed ‘human nature;’ 
and this is brought to the front in his essay on the art of being 
happy (Sczezce, Dec. 9, 1887). Add to this that the author is a 
wide traveller, a careful reader, and an excellent stylist, and it is 
not difficult to understand that whatever he writes is likely to be 
interesting reading. In the present volume this expectation would 
not be disappointed. Under the head of human ecstasies are here 
included all those many extremes of emotion that lead to the for- 
getting of self, and in their extreme forms to a condition closely 
allied with the phenomena of hypnotism. It is this connection that 
lends an especial interest to the study of these phenomena, and res- 
cues many apparently incredible and inexplicable narratives, espe- 
cially in the history of religious devotion, from the scepticism with 
which they have been regarded. Moreover, as scientific psychology 
widens its domains more and more, it finds a large class of phe- 
nomena capable of only such a lenient and elastic treatment as are 
the classification and description of diseases. At best one can 
empirically describe and diagnose, leaving it to the future to gain a 
clearer insight and to deduce important generalizations. By 
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singling out the ecstasies of mankind as the heading of a chapter 
in descriptive psychology, Mantegazza has done a real service to 
that science, which he himself acknowledges is still in its ‘prat- 
tling’ stages. 

Rudimentary forms of minor ecstasies are to be found in ani- 
mals. There are not only love ecstasies, but, as those passionate 
delights in activity visible in an unchained dog indicate, a motor 
type of ecstasy; while the admiration of the bower-bird for its 
work of art, or the self-admiration of the strutting peacock, shows 
the beginnings of an zsthetic absorption. In man, and more espe- 
cially in the man of civilization, the forms of ecstasy are many. 
We see not only ecstatic states brought about by the exercise of 
normal physiological functions, but even more by extreme devotion 
to artificially acquired possessions. Under the first head we con- 
template the all-absorbing love of a mother for her child leading to 
deeds of astounding self-sacrifice, and to moments of rapturous 
adoration ; we witness, though more rarely, the devotion of child 
to parent, remaining as a rule on a more respectful, contemplative 
stage; we read of the mutual love and devotion of brothers and 
sisters, of the soul-stirring compact of friend with friend that 
played so large a 70/e in the friendship of classic times; we must 
even add the instances of Platonic love so often decried as impos- 
sible, but warmly defended by Mantegazza, to the crowning passion 
of romantic love, if we are to grasp the broad extent of the 
ecstatic horizon. The most interesting as well as the most com- 
pletely described ecstasies are those connected with religion. 
These are most closely akin to the exaltations of love, and the 
devotee often calls herself (for women are more prone to this than 
men) the bride of her Saviour. Mantegazza confines his descrip- 
tions to the ecstasies of Christian religionists, though he could 
have found material in the history of all Oriental religions. St. 
Theresa is the type of religious ecstatics, and the minute descrip- 
tion of her own feelings and passions that she has left form a very 
interesting psychological document. With her the deepest passion 
was for a more intimate communion with the divine essence, —a 
religious contemplation freed from the trammels of a sensuous life. 
Of such a nature, too, were the ecstasies of Plotinus, by which his 
philosophic insight was gained. This is the condition that leads to 
mysticism, and it has been claimed that a similar state of super- 
sensuous, dreamy abstraction follows the taking of certain drugs. 
In another kind of religious ecstasy the passion for self-denial and 
self-torture is uppermost. The feeling that every transgression, 
however slight, must be absolved by inflicting pain, the feeling of 
unworthiness, of being a sinful being, seizes the soul, and drives 
the devotee onward to more and more intense tortures, until pain is 
no longer felt and the body subjugated. Here occur such marvels 
as the stigmata, or flowing of blood from definite regions of the skin, 
in the shape of a cross, or from the hands and feet. The same 
thing has within recent years been witnessed in very sensitive hys- 
terical hypnotic subjects as the result of a suggestion, and thus in- 
dicating what an extreme influence nervous states have over nor- 
mally automatic, involuntary processes. The conditions of cata- 
leptic rigidity, of trance that we now artificially induce, were seen in 
religious ecstasy, and, according to the beliefs of the time, were 
converted into cases of possession by evil spirits. Asceticism, 
with hallucinations caused by fasting and fatigue, is another fertile 
cause of religious ecstasy. All these instances deserve careful 
study from all who would grasp the various forms in which mental 
phenomena present themselves in nature. _ 

Patriotism may be so supreme a motive in a man’s life that it 
acquires an ecstatic intensity, and in Mazzini our author finds such 
an ecstatic. We must also condescend to enumerate under the 
same head all the devotions of men to favorite pets. There are 
real cases of ecstatic love of a master to his dog, his horse. Here, 
too, belong all those hobbies and mania (crazes) that, according 
to their nature, save the mind from ez#zz and inactivity, or blunt 
the susceptibilities. The miser gloating over his gold, and the 
book-collector over a musty treasure, are both in a minor form of 
ecstasy. There remain a large class of high emotional and intel- 
lectual ecstasies in which genius finds its sphere. The esthetic 
raptures, whether addressed to the beauties of nature or of art, are 
among the most real and ennobling, because they touch one of the 
deepest chords of the human soul, and one that has ever responded 
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to the advance of human culture. The ear, as well as, and even 
more readily than, the eye, becomes the avenue by which ecstasy is 
approached ; and the wonderful effects of martial strains, or the 
deeply touching notes of the human voice, have always been among 
the poet’s favorite themes. Ecstasies of thought, of contempla- 
tion, are vouchsafed to the few. Kant declared that nothing so 
filled him with awe as the starry heavens above and the moral law 
within, thus indicating two approaches to ecstasy. The flights of 
poetic imagination, creating worlds harmonious and beautiful, are 
of a kindred nature. The swaying of the masses by the eloquence 
of a born orator, who forgets himself and his hearers and feels 
himself inspired for the occasion, is another phase of this same 
ecstasy. The intoxication of power that so often leads to its abuse, 
and has given rise to the phrase ‘insanity of power,’ is again a 
type of ecstasy. Finally, all those moments of fruitful discovery 
when the mysteries of nature are glimpsed, a new contribution to 
human knowledge made, a novel train of thought begun, are mo- 
ments of creative ecstasy. In every field of human activity there 
are possibilities of greatness; and all these have a common 
element, just as the views from all high mountain-peaks present a 
close similarity. From the study of these ecstasies, we return with 
a fuller appreciation of their grandeur and their value, with a reali- 
zation of their dangers when diverted into morbid channels; we 
realize, too, what a great vd/e they have played in human history ; 
and they suggest that man cannot be more aptly described than by 
defining him as an inspirable animal. 


NOTES AND NEWS. 


D. C. HEATH & Co. will publish shortly a translation of Paolo 
Mantegazza’s ‘ Testa, a Book for Boys.’ It is a companion book 
to De Amicis’ ‘Cuore.’ The translation will be made under the 
supervision of Prof. L. D. Ventura of Boston, and of the Sauveur 
Summer School of Languages. Cassell & Co. have nearly 
ready a second edition of ‘ Yachts and Yachting.’ The original 
work consisted of four papers, —‘ A History of American Yacht- 
ing,’ by Capt. R. F. Coffin; ‘ The Mayflower and Galatea Races of 
1886, by C. E. Clay; ‘American Steam-Yachting,’ by E. S. Jaf- 
fray; and ‘British Yachting,’ by C. J. C. McAllister. These pa- 
pers had one hundred and ten illustrations by F. S. Cozzens, com- 
prising pictures of all the famous yachts of recent times. C. E. 
Clay has now covered the subject from 1886 to date, and Mr. Coz- 
zens has provided sixteen new cuts. The J. B. Lippincott Com- 
pany have in press ‘An Elementary Treatise on Human Anatomy,’ 
by Joseph Leidy ; ‘A Cyclopzdia of Diseases of Children,’ by: Dr. 
J. M. Keating ; ‘Animal Life of the Seashore,’ by Angelo Heilprin 
in the International Scientific Series; and ‘A Popular History of 
Music,’ by James E. Matthew, with one hundred and fifty illustra- 
tions, consisting of portraits, musical instruments, facsimiles of rare 
and early musical typography, etc. Frederick Warne & Co. 
have in preparation ‘A Pictorial Natural History Library,’ in three 
volumes, which will teach with more than a thousand illustrated pic- 
tures the facts that children devour so greedily. —— W. B. Clarke 
& Co. (successors to Clarke & Carruth), 340 Washington Street, 
Boston, will publish shortly ‘Among the Theologies,’ by Hiram 
Orcutt, LL.D. Ginn & Co. have just ready Benjamin Frank- 
lin’s autobiography, with notes and a continuation of his life, by D. 
‘H. Montgomery; ‘Topics in Ancient History,’ by Miss C. W. 
Wood of Holyoke Seminary; ‘Arabian Nights,’ in their series of 
Classics for Children; ‘ Czesar’s Army,’ a study of the military art 
of the Romans in the last days of the Republic, by Harry Pratt 
Judson of the University of Minnesota; ‘Descriptive Geometry,’ 
by Linus Faunce of the Massachusetts Institute of Technology; 
‘Entrance Examination Papers,’ compiled by Dr. John S. White 
of the Berkeley (New York) School; and questions prepared to 
accompany Fiske-Irving’s ‘ Washington and His Country,’ as a help 
to teachers using this as a text-book of United States history. 
Scribner & Welford have just ready a volume entitled ‘ Princeto- 
niana — Charles and A. A. Hodge, with Class and Table Talk of 
Hodge the Younger,’ by a Scottish Princetonian, the Rev. C. A. 
Salmond, which contains a full biography of Rev. Dr. Charles 
Hodge (1797-1878), and of his son, the Rev. Dr. A. A. Hodge. 
Excellent portraits of the two professors, as well as one of Dr. 
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McCosh, contribute to the attraction of this volume. They have 
also just ready a volume on‘ Tropical Africa,’ by Henry Drum- 
mond, who gives a remarkably interesting account of his recent 
travels in Central Africa, with one or two chapters of natural his- 
tory, and notes regarding the latest phases of the slave-trade and 
African politics generally. They will shortly issue ‘ The Letters of 
Frederica Sophia Wilhelmine, Margravine of Baireuth, and Voltaire.” 
Harper & Brothers published on the 15th inst. ‘Stepniak’s’ 
last book, ‘The Russian Peasantry,’ for which it is claimed that it 
is the most instructive and interesting work that has been produced 
by this remarkable writer, and is written evidently with self-restraint. 
They will soon issue in book form the practical house-keeping ar- 
ticles which have been contributed to Harper's Bazar by Christine 
Terhune Herrick, a daughter of Marion Harland. —~ The Chau- 
tauquan for July gives the location of forty-three summer assem- 
blies modelled after the original one at Chautauqua, N.Y., and an 
outline of the work done in each. Of these assemblies, forty-one 
are located in twenty-one different States and Territories of the 
United States, one is in Canada, and one in England. The sessions 
vary in length from three days to two months. In John Bogart’s 
article on ‘ Railway Engineering Feats,’ in the July Scrzézer’s, will 
be a full account of life in a pneumatic caisson, far below the sur- 
face of the water, during the construction of bridge foundations. 


— Nature states that the following were elected foreign mem- 
bers of the Royal Society on Thursday, May 31: Prof. Edmund 
Becquerel of Paris, distinguished for his researches on the effects 
of light on bodies, especially with reference to phosphorescence ; 
Prof. Hermann Kopp of Heidelberg, for his researches on atomic 
volumes and boiling-points; Prof. Eduard F. W. Pfliiger of Bonn, 
for his researches in physiology, especially in relation to irritability 
of nerves, respiration, and animal heat; and Prof. Julius Sachs of 
Wiirzburg, for his researches in botany, especially vegetable physi- 
ology. 


—A despatch from Brussels dated June 18 states that the Kon- 
go officials here think that the report received from a messenger 
from the Aruvimi was due to confusion regarding Ward’s journey. 
Still they are anxious as to Stanley’s fate, chiefly because Emin Bey 
had heard nothing of Ward, and had received almost positive con- 
firmation of the hostility of tribes between the Aruvimiand Wadelai 
from officers who had journeyed there. Several Belgian explorers. 
offer to go in search of Stanley, but only by the Kongo route and 
with a caravan of at most twenty men. 


— The House Committee on Appropriations proposes to reduce 
the field force of the Coast and Geodetic Survey from sixty-two to. 
fifty-eight men. 


— The commissioner of fish and fisheries has asked for an ap- 
propriation of thirteen thousand dollars for the establishment and 
maintenance of a fish-cultural station, under the United States Fish 
Commission, in the Ozark region in south-western Missouri. The 
commissioner says that the neighborhood of Neosho, Newton 
County, Mo., affords favorable conditions for the establishment of 
such a station. 


—Mr. William Walter Phelps has introduced into Congress a 
bill to purchase from Stephen Vail of Morristown, N.J., the original 
telegraphic instrument, or recording receiver, invented by his father, 
Alfred Vail, and used upon the first telegraphic line ever con- 
structed,—that between Washington and Baltimore,—and to 
transmit the first message ever sent : ‘“‘ What hath God wrought?” 
The purchase of this instrument is strongly recommended by the 
officers of the Smithsonian Institution. The price is ten thousand 
dollars. 


—In Sczence of March 26, 1886, our Vienna correspondent re- 
ferred to the then newly invented gas-lamp of Dr. Auer of Wels- 
bach, Austria. The principle of Dr. Auer’s lamp is no new one. 
Every one knows the Drummond light, in which a cylinder of lime 
is brought to incandescence by a burning mixture of hydrogen and 
oxygen. But all lights of that character have failed to come into 
commercial use, because the material to be acted on by the heat 
has always been present in considerable mass, and has required 
gas under pressure and a very high temperature to bring the mass. 
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to incandescence. In the Welsbach light, now on exhibition in 
‘New York, the incandescent substance is used in an extremely 
thin or attenuated form, requiring the minimum heat to produce 
the maximum of light. The principle of the invention will be 
understood when it is described as a hood or mantle of finely 
‘divided but perfectly coherent refractory oxides of lanthanum, 
zirconium, and yttrium round the flame of a Bunsen burner. The 
damp has given satisfactory results so far. 


— We learn from the Exgéneertng and Mining Journal that 
‘the Alliance Aluminium Company has been formed in London, 
England, with a capital of £500,000, for the purpose of manufac- 
turing aluminium, sodium, and potassium. The company owns 
the English, German, French, and Belgian patents of Professor 
Netto for the reduction of aluminium from its compounds, and for 
the manufacture of sodium and potassium; the processes of Mr. 
‘Cunningham for the reduction of the above metals; a process for 
the manufacture of artificial cryolite by the regeneration of its slags, 
provisionally protected by the inventor, Mr. Forster, Lonesome 
‘Chemical Works, Streatham; a process invented by Professor 
Netto and Dr. Saloman, of Essen, Germany, by which this metal 
‘can be raised to the highest standards of purity on a commercial 
‘scale. Exhaustive experiments have been made at the works of 
Krupp at Essen to test the practical value of the processes, and it 
is stated that he has the means of making the metal in tons. In- 
stead of beads or marbles, solid chunks of the purest aluminium 
‘known, weighing from five pounds to one hundred pounds (accord- 
ing to the size of the converter), are deposited at every fusion of 
the ingredients, chief among which are sodium and cryolite. The 
scompany has a contract with the owners of the cryolite-mines in 
“Greenland to supply it with practically the entire output. It is 
‘stated that the patents of the company enable it to manufacture it 
-at considerably less than one shilling per pound. 


— An interesting fact in the history of the movement for indus- 
trial training in the public schools of Washington is its connection 
~with Cooper Union, that unique institution of which New York is 
sso justly proud. As already stated in Sczezce, industrial drawing, 
including moulding in clay, and construction in card-board, etc., has 
Jong been a feature of the Washington schools. The supervisor of 
drawing, Mrs. S. E. W. Fuller, who for fifteen years has guided the 
work, was trained in the Cooper Union in those early days when, 
with an enthusiasm and thoroughness not excelled by later institu- 
tions and a wise prevision of coming demands, it brought art and 
industry into their proper relation as means and purposes of educa- 
«tion. 


LETTERS TO THE EDITOR. 


© * Correspondents are requested to be as brief as possible. 
-tx allcases required as proof of good faith. 
Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 
The editor will be glad to publish any queries consonant with the character af 
the journal. 


The writer's name is 


An Unusual Auroral Bow. 


I was much interested in Mr. D. S. Kellicott’s communication in 
your issue Of June 1, describing a peculiar form of northern lights ; 
particularly so, as it was my fortune to witness a similar phenom- 
enon in 1881. On July 2 of that year, the day on which President 
Garfield was shot, at about 9.20 in the evening, faint streaks of 
light were observed on the northern horizon. I then observed a 
‘streak of cloud-like light ascending at about the east-south-east 
horizon. Looking around, I saw a similar streak at an opposite 
point. Ina short time these streaks blended into one in the zenith, 
forming an arch overhead. There was a bend or crook in this 
-arch; just at what point I do not remember, as I made no note of 
it, but I think at or near the middle. Presently the streak began to 
grow narrower ; then it changed and broadened again, until it be- 
came wider than it was at first; then the southern edge resolved 
itself into parallel bars at right angles with the arch; shortly after, 
the northern edge resolved itself into similar bars, which moved 
rapidly towards the west ; presently the bars at the southern edge 
of the arch either vanished or blended with the others, and they 
all glided swiftly by towards the west; the bars gradually became 
fewer and fewer, until they could be seen only here and there 
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gliding along; and at last the whole arch faded entirely away. 
During all this time the lights in the north had been shining, and 
when I retired for the night they were still to be seen. 

I have copied this description from notes which I took at the 
time. I have seen other interesting auroras, but never have seen 


the arch overhead since. FRANCIS H. ALLEN. 
West Roxbury, Mass , June 13. 


Concerning the Montville Serpentine. 


THE statement made by your correspondent in your issue of June 
15, regarding work done by me on the Montville, N.J., serpentine, 
induces me to add a few additional particulars on the subject. 
This I am the more inclined to do, since the paper giving the full 
results of my work is as yet unpublished, but is awaiting its turn in 
the Government Printing-Office. 

The origin of serpentinous rocks, by a process of metasomatosis, 
from the various members of the pyroxene group, is a matter by 
no means new to petrographers in general, and has been noted by 
Dana in the limestone-beds of Westchester County, N.Y., as well 
as by Emmons and Cross in those of the Leadville region. None 
of the cases, however, can compare in point of beauty with that at 
Montville. Here, in a coarsely crystalline, highly magnesian 
limestone, were originally embedded numerous large and small 
spheroidal and lenticular masses of a gray or pure white mono- 
clinic pyroxene approaching diopside in composition. These, through 
a process of metasomatosis commencing on the outer surface, have 
become converted wholly or in part into a very pure, though highly 
hydrated, translucent green and light amber-yellow serpentine. In 
the process of quarrying the limestone for flux, these nodules are 
thrown out; and from the quarry dump have been gathered 
samples showing most beautifully every stage of the change, from 
that in which the serpentine exists as merely a thin coating, to that 
in which all traces of the diopside have disappeared, and a solid 
block of compact serpentine alone remains. The nodules vary in 
size from the fraction of an inch to two or more feet in diameter. 
I have as yet, however, never seen blocks of the serpentine more 
than six or eight inches in greatest diameter. The process of 
change must have been exceedingly slow and gradual, as the line 
of demarcation is very sharp; so sharp, indeed, that at first glance 
such an origin as I have attributed appears impossible. On ex- 
posure to the weather, the serpentinous coating undergoes a 
shrinkage, and breaks away from the unchanged nodule almost as 
clean as the burr from a chestnut. Nodules in the museum col- 
lections, which have been freed from their serpentinous coating, 
have the appearance of some easily soluble substance, like lime- 
stone, that has been suspended freely in a dilute acid until all its 
angles and irregularities of surface have disappeared. 

In my paper which is shortly to appear in the Proceedings of the 
United States National Museum are plates showing the nodules 
and the transition stages from diopside to serpentine, as shown in 
thin sections under the microscope. I have gone into consider- 
able detail in my description, not merely on account of the beauty 
of the resultant serpentine, but because this is an unusually fine 
illustration of the process of metasomatosis. The beautifully 
slickensided surfaces, and other indications of the expansive force 
generated during the process, are also very suggestive. 

The readiness with which samples can be procured which show 
in a single small specimen all stages, from perfectly fresh and un- 
changed diopside to beautiful compact serpentine, makes the 
material particularly valuable to teachers. The small size of the 
serpentine blocks obtainable, together with the invariably fractured 
condition of the mineral, renders it of practically no importance as 
an ornamental stone. GEORGE P. MERRILL. 

U.S. Nat. Mus., Washington, June 16. 


Queries. 


33. DIPHTHERIA CARRIED BY TURKEYS. — Referring to the 
paragraph ‘Diphtheria carried by Turkeys,’ in Sczence for May 
11, I beg to inquire if the disease among barnyard fowls known as 
‘roup’ has been investigated as a germ disease, and its relations 
with other animal orders (if it have any) made out or sought. 

Wo IPs Wife 
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Presidents Mark Hopkins, Hitchcock, and Barnard; 


Profs. Parker, Draper, and Beard; and thousands of the world’s best brain workers, have used and 
recommended CROSBY’S VITALIZED PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosphzte, not an inert Laboratory Phosphate. 


56 W. 


Bola, Sits IN, a 


For sale by Drugg 


ists, or sent by Mail, $1. 


Deo iD MEDAL, Q 


a New| Site EST 


OL UD ME DAL, 


<i SIA 
: D EN clan eistd 


Used by thousands of first-class 
mechanics and by such manufact- 
# J urers as Pullman Palace Car Co., 
| | Mason & Hamlin Organ and Piano 
Co., &c., kc. 

Repairs Everything. 

Tis success has brought a lot of 
imitators copying us in every way 
yossible. Remember that THE 

inLy GENUINE LePage’s Liquid 
Glue is manufactured solely by the 
RUSSIA CEMENT CO. 

GLOUCESTER, MASS. 
Send 10c. and dealers’ card who 


ERWORLERLS 


W. H. WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street Phila. 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed frvee to any ad-_ 
dress. Mention SCIENCE 
in corresponding with us. 


Sins Rf "Oi pS: BaIRY- AND- 
a a 5 > DE Eve ANENS 


JOHNS HOPKINS UNIVERSITY 


BALTIMORE 


Announcements for the next academic year 
are now ready and will be sent on applica- 


tion. 


KIMBALL’S SATIN STRAIGHT 
CUT CIGARETTES. 


People of refined taste who 
3 desire exceptionally fine cigar- 
: ettes should use only our 
STRAIGIIT CUT, put up 
in satin packets and boxes of 
TOs. 20s. 50s. and 100s. 

14 FIRST PRIZE MEDALS. 


WM. S. KIMBALL & CO. 


jGooD NEWS 


TO LADIES. 
“areatest inducements ever of- 


fered. Now’s your time to get 
up orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
5 Rose China Tea Set, Dinner Set, 
Gold dq band Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 
Qa GREAT AMERICAN TEA CO., 
P. O. Box 289. 81 and 83 Vesey St., New York. 


P. D. & Co. 


(Royle’s Patent) 


SELF-POURING 
COFFEE and TEA 


J, GRUNOW, 


621 Sixth Avenue, New York. 
Established 1852. 


MAKER OF 


Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus, 

GERMAN SIMPLIFIED.— SPANISH SIMPLI- 
FIED. — Self-taught. 312 Numbers, 10 cents each. Cir- 
culars free. Prof. A. KNOFLACH, 140 Nassau St., N.Y. 


Mann/’s Reterence Indexes. 
References to and transcripts or trans!ations of the lit- 
erature of ANy suBjECT furnished by B: PICK MAN 
MANN, Wasuincton, D.C. 
Correspondence fee, 50 cents. 


Explanatory circulars 


free 


Pours out the Tea by simply pressing the lid, as illus- 
trated. Does away entirely with the drudgery ‘or lifting 
the Teapot. SAVES atleast 25 per cent. of Tea, or brews 
the Tea proportionately better. Send for Lists. 


DRESS GOODS FOR TOURISTS. 
JAMES McGREERY & CO. 


A special feature of the Dress 
Department tor this week will be 
the offer of three lines of mixed 
Woolens, at the following low 
prices: 

One line of Check and Stripe 
Suiting, at 65 cents per yard, 
worth $1. One line of Twilled 
Beiges, in Melton effects, at 75 
cents per yard; excellent value 
at $1.25. One line Invisible 
Plaids, suitable for tourists’ dresses, 
at 85 cents per yard. 


Samples sent on application. 


James McCreery & Co. 


BROADWAY AND ELEVENTH ST.,, 
NEW YORK. 


HY DRAULIC 
ELEVATORS and 
WATER MOTORS. 
Send for New Catalogue 
Tuerk Hydraulic Power Co. 


CHICAGO. NEW YORK, 
39 Dearborn St. 12 Cortlandt St 


ACK NUMBERS and complete sets of leading Mag 


PAINE, DIEHL & CO., Philada., Pa. azines. Rates low. AM. MAG. EXCHANGE, 
———— Schoharie, N.Y. 
= JOHN HASTINGS= ©A=R=HART= =JOS= TRIPP. 
Prest. GenManager. VPres't. 


BRANCH AT 728:CHESTNUT STi 
79 PHISADELPHIA: PA 


1GI RAVING £2 FOR 
ace (LLUSTRATIVE 
AND DEEN 


@-APa Tee. 
Y OP 7EEAR YORK 


iv SCIENCE. [Vor. XI. No. 281 


PE REO 0 ia 


The Mutual Reserve Fund Life Association. 


E. B. HARPER, - - - 
HOM HH OFfTICHS: Potter Bestia INS Ne Cartas. 


New and Admirable Features of Its Perfected Plan: 


FEATURE NO. 1: Free Policy, no restrictions upon residence, occupation or travel. 
FEATURE NO. 2: Policy incontestable after five years. 

FEATURE NO. 3: Policy non-forfeitable after five years. 

FEATURE NO. 4: Policy with a cash surrender value after fifteen years. 

FEATURE NO. 5: Policy paid up after fifteen years. 


NO OTHER LIFE INSURANCE COMPANY OFFERS MORE ADVANTAGEOUS FEATURES OR HAS ACHIEVED BETTER RESULTS 


President. 


IT HAS STOOD THE TEST OF MORE OFFICIAL EXAMINATIONS THAN ANY OTHER LIFE INSURANCE CORPORATION IN? §X 
ISTENCE, AND STANDS TO-DAY INDORSED BY INSURANCE DEPARTMENTS AND ACTUARIES, AS 


The Peer of Any Company in the World. 


The Mutual Reserve was recently examined in the most critical The Association’s System of Premiums is exactly 
and careful manner by é . | aSregular asthe Level Premium System. Each 
The Insurance Department of Missouri, | class of company does something which the other 


Hon. Alfred Carr, Superintendent, the examination being con- does not, and each class of company is deserving 
ducted by Hon. E. W. Knott, Deputy Superintendent, and Hon. of patronage for the goods it has to sell. 


Aug. F. Harvey, Department Actuary. These jeentlemen, in AUG. F. HARVEY, 

their official report, and an authorized interview thereupon, said ; : 

as follows: Actuary aed Insurance Department. 
EVERYTUING THROWN OPEN. IT HAS PAID OVER 

‘« Ryerything in the offices of the association was thrown open to 

us. The employees were told who we were, aud were instructed $ 4, 70 2.000 

that we were the temporary masters of the entire establishment; in ) 

short, we were at liberty to do exactly as we liked, and I can say IN DEATH OLAIMS. 

frankly that we availed ourselves of our privileges to the fullest ex- ee 

tent.” IT HAS A CASH RESERVE SURPLUS OF 


INTEGRITY OF THE MANAGEMENT. 
“There is no question whatever as to the integrity of the com- $ 1,546,368.40. 
pany’s officers; the books themselves show the condition of things, and 
they have been kept so correctly that they would at once reveal any- 


thing wrong. Our inspection of the books showed that the Mutual The Central Trust Company of New York 


Reserve Fund Life Association’s affairs are so dovetailed into one 


another that fraud on the part of the management could be success- 1 5 
ful only in the altogether improbable event of a wholesale conspiracy IS the Trustee of its Reserve Fu n d. 
on the part of the management.” a 
PAYMENT OF DEATH CLAIMS. It has accomplished all these results, paid all these claims, 


“ We examined each of their claims separately. We saw the evi- | accumulated this emergency fund, paid all its expenses, and 
dence upon which the claims were cut down in every case. We went acquired this splendid reputation, and furnished 


into this matter very carefully, for the reason that the company’s , 

action with reference to those claims had occasioned wide discussion, Life Insu rance at Less than Ha if the Rates 

and for the further reason that I myself had a certain degree of pre- CHARGED BY ITS HIGH-RATE RIVALS. 

judice, which had been created by the very publicity which the Further information supplied upon application to any of the Man- ~ 


matter had received. I can say frankly that I did not find a single agers, General or Special Agents in the United States, England, 
claim cut deeper than I myself would have cut it had I been sitting | Prance or Canada, or by applying at the Home Office, Potter Build- 


in judgment upon it.” ‘‘We ascertained that the mortuary fund has ing, 38 Park Row, N.Y. 
in no case been charged with more than the actual amount paid in A 
compromise, the evidence being the correspondence of the item in SO Ae a oo Ge teas : 
the account and the check indorsed by the beneficiary.” LOR, Vice-President. 
j E. T. BRAMAN, Secretary. 
HONESTY, PRUDENCE AND WISDOM. | N. W. BLOSS, Resident Vice-Pres. for Great Britain. 
“ Now, as to your three questions regarding the honesty, prudence a W. BOWDEN, M.D., Medical Director. 
and wisdom of the management. The members of the association | Hon. HENRY J. REINMUND, late Supt. Ins. Dept. of Ohio, 
have been honestly dealt with; the management has been prudent in Comptroller. 


contesting fraudulent claims, and it has been wise in one sense of SAMUEL A. ROBINSON, M.D., Chairman Investment Com. 
the word certainly, and that is in seeing to it that a case was clear WILLIAM MILLER, Director of Agencies. 

before it was adjusted.” ‘The management exercised due caution TAYLOR & PARKER, Attorneys ; 
before settling claims. They acted in good faith toward survivors.” G. R. McCHESNEY, Adjuster. 
“My judgment is that the company conducts its affairs just as a 

adent ait conducts his paivata rmauerel with due regard G econ- TH E CENTRAL TRUST COM PANY OF N EW YORK, 
omy and the benefit of all concerned.” Trustee of the Tontine Reserve Fund. 
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proximity to country-seat of the lare William Cullen Bry- 


ant. 
SUMMER SCHOOL FOR BOYS. 
June 2ist to Septermber 1st. 
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AT A MEETING held at the Mansion House, London, on June 8, 
in support of a scheme for establishing polytechnic institutes in 
South London, a speech was delivered by Lord Salisbury, in which 
he pointed out, that, if the law of ‘‘ the survival of the fittest” is to 
hold, there must be a rapid improvement in the human race at no 
‘distant day. Lord Salisbury, after passing in review the efforts 
which have been made in London to meet the demand for technical 
instruction, concluded as follows: ‘I have only one more word 
to say, just to call your attention to another aspect of this case, and 
to commend it to your efforts. We live in a time when men multi- 
ply fast, but apparently the means of supporting them do not mul- 
tiply as rapidly; when there is vehement competition, and occa- 
sionally intervals of deep depression. And if you should look more 
closely, you will find that one cause, at least, of this phenomenon 
is that man, as the mere owner of muscle, is being edged out by 
another and more powerful competitor. Merely as an agent of 
physical force, as the possessor of the power of labor, the steam- 
‘engine is a competitor which drives him easily out of the market. 
And more and more the mere unskilled labor is being made un- 
necessary by the development of the forces which mechanical sci- 
ence has discovered. And as the world goes on, you must expect 
this tendency to increase. You must expect mechanical force to 
‘become more varied and more powerful and more cheap, and the 
‘competition with human arms and limbs to become more hopeless. 
But there is one region where the machine can never follow the 
‘human being, and that is in the exercise of thought. In skill, in 
‘cultivated mind, in the power to adapt the processes of thought to 
the laws of nature, in all that we call ‘skilled labor’ of the highest 
kind, —in that man must always have a monopoly, and need fear 
no encroachment from the competition of the steam-engine. It is 
to the development of his powers in that respect that the increase 
in the means of subsistence, and the opening of new paths of self- 
support, must be found. On all of us, in whatever position we are, 
is pressing, as one of the most anxious subjects of public care, the 
discoveries of methods by which the teeming millons of this country 
‘shall be able to maintain themselves in a prosperous, decent, and 
comfortable condition. We cannot find in their unskilled labor a 
satisfaction of that want. The difficulties are enhanced by the fact 
that our neighbors in other countries have been sensible of the 
‘superiority which skilled education can confer, and have not been 
slow to take advantage of it. If we will not be left behind in the 
race, if we desire to find any satisfactory solution for the deepest and 
the most inscrutable problem of our time, if we wish our complex 
community and high civilization to be maintained secure from all 
‘the dangers which the presence of unfed, unprosperous, untaught 
millions must bring upon them, we shall do our utmost to give a 
healthy and a rapid development to the secondary education of the 
~working-classes.”’ 


In commenting on this speech, and on the report of the proceed- 
ings as given in the Zzzes, Vature takes occasion to say, “ For 
many a day, as our readers know, we have been urging the neces- 
sity for the establishment of a proper system of technical instruc- 
tion. The subject is one of such pressing importance that we have 
returned to it again and again, seeking to present it in many differ- 
ent aspects; and Lord Salisbury’s speech and the article in the 
Times may be taken as indications that large classes of the com- 


munity have at last begun to understand that the nation has no 
time to lose in setting about a task which ought long ago to have 
been most seriously undertaken. Even if the question had little 
direct relation with economic interests, it would be for many rea- 
sons desirable to secure for manual training a place among our 
educational methods. Attention has hitherto been too exclusively 
devoted in schools to such knowledge as may be derived from 
books. It is necessary, from the strictly educational point of view, 
that teachers should aim at a wider, more direct, and more prac- 
tical development of the mental powers of their scholars. But 
other and even more fundamental interests are also concerned. 
The leading nations of the world, our rivals in industry and trade, 
have already perceived the benefits to be secured from a thorough 
mastery, on the part both of employers and employed, of the prin- 
ciples of science as applied to agricultural and manufacturing pro- 
cesses. The result is, that in many of the best markets, where our 
supremacy as a trading people was formerly unquestioned, we find 
ourselves at a disadvantage ; and it is certain, that, unless we place 
ourselves on a level with our competitors, we shall have to pass 
through some very bitter national experiences. The question is 
really one of life and death for England. It is a question whether 
in the near future there are or are not to be sufficient employment 
and remuneration for the vast and growing masses of her popula- 
tion.” 


THE MODERN TENDENCY of population to drift from the country 
to towns and cities is well illustrated by some figures published in 
a recent number of the AZe/bourne Argus. These figures have at- 
tracted considerable attention in Australia, where the tendency is 
particularly marked in the case of Melbourne, Sydney, and Ade- 
laide. In Melbourne the yearly increase in population has been 
the greatest, the gain during the past three years varying from 
nineteen thousand to twenty-two thousand; and this increase is 
apparently still growing. The population of Melbourne and its 
suburbs is estimated at 400,000, against 250,000 in 1878. During 
the same time there has also been an increase in Sydney; and it is 
believed that this city must now be nearly as large as Melbourne, 
although with due pride the We/bourne Argus expresses its belief 
that the latter city is destined to be the real capital of Australia. 
This increase in city population has been at the expense of the 
country districts. The desertion of work at the gold-fields has 
tended to depopulate some sections, which population has gravi- 
tated toward the large cities. In 1861 Melbourne contained one- 
fourth of the population of the colony of Victoria; in 1881 this 
proportion had increased to one-third, and it is now two-fifths ; and 
apparently we may soon see the phenomenon of one-half the people 
of the colony living in the city, and one-half outside of it. Similar 
conditions practically are true of Sydney and Adelaide. Melbourne 
at present contains one-seventh of the entire population of Australia. 
Whether this drifting from country to city will have any effect on 
the prosperity of the colony remains yet to be seen. 


THE THREE AMERICAS PERMANENT EXHIBITION, 


THE heartiness with which both Houses of Congress have dealt 
with the projectors of the ‘Three Americas Permanent Exhibition’ 
that it is proposed to establish in Washington in 1892 as a part of 
the celebration of the discovery of America by Columbus, insures 
its success. While the subject was under consideration by the 
House Committee on Commerce, Major J. W. Powell, directer of 
the United States Geological Survey. was invited to address the 
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committee on the archeological importance of such an exhibition 
His remarks set forth more forcibly than has been done elsewhere 
the advancement to this branch of science that is likely to result 
from such an exhibition, and the importance of securing the mate- 
rial for it at once. The copious extracts given below will be found 
interesting : — 

“The value of great national fairs or expositions has been 
abundantly shown by the history of such enterprises, alike in 
America and in Europe. A great national fair is a stupendous ob- 
ject-lesson in industrial civilization. 

“The discovery of America is the event which it is designed to 
celebrate, and its importance is unparalleled in the history of human 
progress. At that time a continent was found peopled by savages 
and barbarians, who did not occupy the land, but who were scat- 
tered along the water-courses and shores in little tribes far distant 
from one another. In their ignorance the beautiful earth, with all 
its potential gifts for civilized man, was but a hunting-ground, a 
berry-patch, a tobacco-garden, and a battle-field. But the discov- 
ery of this new world gave North and South America to the plough, 
the mine, the workshop, the highway, and the market. A new 
world was delivered to civilized man as a theatre for new and high- 
ly developed industries, and, better than all, as a theatre for new 
and highly developed institutions, founded upon principles that 
recognize a wider liberty and more just equality, and a fraternity 
that embraces a greater scope of imperative duties, than had 
previously been recognized in the history of man. This great gift 
to mankind was not the result of accident through the drifting of 
tempest-tossed sailors from far-off Asia to the golden strands of 
the West; it was not the gift of chance through the wandering of 
barbaric Norsemen to the bleak lands of the north-east coast. 
Civilization discovered America by the light of science. Columbus, 
a great scholar, a scientific investigator, a man whose insight pene- 
trated to the great secrets of nature in the light of the science of 
his time, — which was indeed but dim, — by means of one of the 
grandest scientific inductions in history, accepted the conclusion 
that the earth is a sphere, and with a sublime faith in scientific in- 
ductions he sailed into an unknown sea, inhabited by the monsters 
of mythology, and beset with the dangers of superstitious credulity, 
and through this ignorance he sailed away until he discovered the 
new land; and the inductions of science were verified by the ap- 
pearance of continents and islands, from which great mountains 
reared their tops into the heavens. There, too, great lakes were 
found whose billows were destined to rock the commerce of many 
peoples, and there great rivers were revealed upon whose turbulent 
currents the navies of industry now ride. To celebrate the dis- 
covery of America by Columbus is to celebrate the greatest event 
of human history. < 

“But it is not my task to speak of the value to civilization of the 
proposed exposition, nor of the importance of the event which it is 
designed to celebrate; nor even to show that such a celebration 
would be signally appropriate to the people who are the chief bene- 
ficiaries of that great scientific discovery, but simply to set forth 
the extent to which the great exposition may be made interesting 
and instructive to the people by making an exhibit of the archzol- 
ogy of the New World. 

“The débrés of forgotten culture of the world was long held to 
be refuse, unsightly and loathsome; but the time has arrived when 
this refuse of uncultured man is esteemed by the enlightened man 
as the priceless relics of antiquity. The ruins of an ancient city 
that were worthless a few decades ago, are, by the processes of 
modern investigation into the history and growth of human culture, 
transformed into values that nations covet; and civilized men are 
everywhere throughout the world engaged in exhuming from the 
ruins of ancient cities the treasures of history. Societies are or- 
ganized for the collection of the material, and colleges and univer- 
sities are engaged in its investigation, and the libraries of the 
world are daily enriched with the volumes of this new learning. 

“The events of history that are recorded by contemporaneous 
writers are colored with prejudice and blurred with ignorance; but 
the records that are preserved in the imperishable works of man 
are not tainted with baneful inspiration and false statement, but 
tell the truth, and nothing but the truth. In the past, history was 
the theme for literary exploration; in the present, history is the 
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theme of profound investigation ; and history has become a science 
because it is founded upon archeology. It is thus that the ruins 
of a temple, a tower buried in its own déérzs, an inscription on a 
rock, a bronze spear, a stone knife, or a potsherd, has a value. A 
mound or a monument is a volume of history, and a ruined city a 
great library. 

“The people who were found in America, the tribes of savages. 
and barbarians, are rapidly being absorbed among the people of 
civilization, Their history was written; their artisans, their war- 
riors, their statesmen, and their poets are forgotten; but the ves- 
tiges of their history, their archzeologic records, are widely scat- 
tered. They are found buried in ruined towns and villages; they 
are covered by innumerable mounds of earth that were built as. 
sites for their council-houses, as places for worship, and as ceme- 
teries for their dead; they are found in countless stone-walled 
graves ; they are found in innumerable refuse-heaps, the débrés of 
the kitchens of the savage man; they are found in every ploughed 
field and on every hillside, and scattered over every mountain; and 
from these sources they must be taken, if we are to reconstruct 
the ancient history of America. But every dust-laden breeze 
buries them deeper, every storm of sand serves to hide them more 
effectually ; the furrowing of every field is an agency for their de- 
struction; the working of every road, the construction of every 
railway, the erection of every building, makes these relics. 
rarer and more valuable; and ere they are lost I beg they 
may be secured. The whole civilized world is interested in 
their collection and preservation, and the people of other lands. 
are gathering and carrying them away by cargoes to enrich 
the museums and the great universities and splendid capi- 
tals of Europe; while in America only a few quiet students have 
become interested in these materials of American history, and un- 
til within a few years we have been almost wholly neglectful of 
things which by time are becoming more and more valuable. 

“ The wealth and variety of the materials of American history 
are but little appreciated. The people who inhabited the American 
continent before its discovery were not all of one race, but of 
many. In North America alone there were more than seventy-five 
distinct stocks, having radically distinct languages and mythologies, 
having independent and diverse institutions, and having diverse 
and multifarious arts. At the north we have the igloo-dwellers 
that live by the shores of the frozen seas; farther to the south we 
have races occupying dwellings made of forest timber; other races 
wove their habitations of reeds; others built their towns of the 
clay of mother-earth ; and others erected their buildings of stones 
quarried from the cliffs; while still others hewed themselves habi- 
tations in the solid rock. Some dwelt on towering and almost in- 
accessible cliffs, while other towns were erected among the crags 
and cinders of extinct volcanoes. Some races were hunters, other 
races were fishermen, still other races were agriculturists. Some 
races worshipped the sun and moon and stars, and the gods of the 
cardinal points ; other races made the mountains and the rivers 
the object of their principal worship; and all worshipped strange 
mythologic beasts. All of the tribes were organized into bodies 
politic as bodies of kindred, but the method of organization was 
multifarious. Many tongues were spoken: harsh consonantal and 
guttural languages were found in the cold climate of the extreme 
north and south, vocalic and musical languages were found in the 
sunny lands of the middle zones. Everywhere the tribes had’ 
learned to use picture-writing, and to record events with pictures 
of men and beasts and many conventional signs. They made 
tools and implements of stone and bone and shell and horn and 
wood. They made canoes and boats of bark and logs, they made 
rafts and basket-boats of weeds, and they made kayaks of skins ; 
and in such crafts they navigated the rivers, the lakes, and the 
seas. The relics of all these mythologies, religions, institutions, 
languages, and arts, must be recovered, if we are to preserve the 
ancient history of America; and the work must be done soon, or 
they will be lost. 

“Tt is possible to make the four-hundredth anniversary of the 
discovery of America an occasion to collect and preserve the an- 
cient history of the country, to gather the materials of its archzol- 
ogy, and to put them into one grand international museum at the 
seat of government of the United States. No other enterprise in 
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‘connection with such an American exposition would interest the 
people more, and no other would be more instructive; and it is 
proposed or suggested by the Citizens’ Committee that a great 
archzologic exhibit be made, and that each nation in North, Cen- 
tral, and South America be invited to contribute its quota to this 
great museum. The erection of an appropriate building for this 
purpose, indestructible by fire, and of sufficient magnitude for the 
instalment of so great a collection, would cost about five hundred 
thousand dollars. The archzologic materials to be found within 
the territory of the United States are in part, but only in small 
part, collected, and now in the National Museum; and the time is 
all too short for the completion of this collection, yet by beginning 
soon it might be well done. 

“Such, in brief, is the plan which I was requested to present to 
you by the Citizens’ Committee. It is no less than to collect and 
put on record for future generations the priceless records that con- 
stitute the history of all the native American races. If this can be 
done, it will be a monument to these native peoples, erected by the 
invading and conquering and civilizing nations, worthy of Aryan 
power, and worthy of Aryan culture.” 


WHEAT-CULTIVATION. 


IN the last number of the Journal of the Royal Agricuitural So- 
ciety of England, the most interesting sections are those bearing 
upon wheat-cultivation. A paper upon the condition of wheat- 
growing in India, by Dr. George Watt, is followed by an article by 
Mr. W. E. Bear upon the Indian wheat trade, and in this connec- 
tion is given an interesting account of modern improvements in 
‘corn-milling machinery. These papers throw considerable light 
upon the difficulties under which the English wheat-grower is 
struggling, and are commented on by Mr. Wrightington in a recent 
number of WVature. 

Dr. Watt and Mr. Bear show the extraordinary extent of the 
wheat-producing area of the Indian Empire, and the rapidity with 
which this vast field is being opened up. With reference to the 
latter point, men in middle life are scarcely likely to realize the fact 
that in 1853 there were in all only 204 miles of railway in India, 
that in 1873 there were 5,695 miles of railway, while in 1887 there 
were 13,386 miles. Telegraphic communication with India was 
first opened in 1865, and the opening of the Suez Canal in 1869 
was scarcely of less importance in developing her trade, first by 
shortening the passage, and second by mitigating the risk from 
wheat-weevil. Another agency has been the development of irri- 
gation-works. We read that “only” 30,000,000 acres have up to 
date been artificially irrigated; but the appropriateness of the 
qualifying adverb is rendered evident when it is employed in con- 
trast with the total area of 200,000,000 acres of cultivated ground, 
and the vast tract of 868,314 square miles which include British 
India. The normal area under wheat is 26,000,000 acres, and the 
degree to which this area is likely to be increased deperids entirely 
upon demand and price. Dr. Watt informs us that the Indian 
cultivator is at all times ready to adapt his courses of cropping to 
circumstances, and that he will increase or abandon the cultivation 
of wheat, cotton, or any other crop according to its comparative 
profitableness. 

Dr. Watt comes to the conclusion that the Indian wheat trade 
up to the present time is a perfectly natural one. ‘‘ The people are 
exporting only what they specially cultivate for that purpose. The 
moment better profits can be realized on another crop, they will 
turn from wheat, without being in the least degree incommoded.” 
If this is the case, the English farmer may well look with envy upon 
his Indian brother, as he is in the unfortunate position of being 
compelled to carry on wheat-growing from sheer inability to find a 
substitute for it in his agricultural economy. Natural though the 
course of the ryot may be from his point of view, the actual bounty 
upon wheat, or what amounts to a bounty, consequent upon the 
fall in value of the rupee, can scarcely be described as natural. 
This great advantage to the Indian cultivator is clearly brought out 
by Mr. Bear by the following considerations : First, the Indian ryot 
gets as much for a quarter of his wheat now as he obtained in 1872. 
He gets as many rupees, and his rupees are worth as much to him 
as they were then. In 1871-72 the average exchange value of the 
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rupee was Is, 11.12d., whereas recently it has been under Is. 5d. 
The price of No. 2 club wheat in Calcutta in 1872 averaged only 
2rs. 3a. Ip. per maund, whereas it has for some time past been 
over 2rs. 10a. Taking 16rs. per quarter (6 maunds) as the price 
for both periods, then reckoning the exchange value of the rupee 
for both periods, it is clear that the exchange value of 16rs. in 1872 
was equal to 30s. 8d. per quarter, whereas the exchange value of 
the same sum in 1888 is only 22s. 8d. The fact is that the Indian 
ryot gets as much for a quarter of wheat now as he did in 1872, in 
spite of the fall in prices. He gets as many rupees, and his rupees 
are worth as much to him. This seems to settle the question as 
to the encouragement given to the ryot as a competitor in wheat- 
growing with the English farmer. Another point, in all respects 
discouraging to the cultivation of wheat in England, is found in the 
complete revolution during the last ten years in corn-milling 
machinery described by Mr. W. Proctor Baker of Bristol. There 
has been, in fact, not a mere substitution of one machine for an- 
other, or of one series of machines for another, but there has been 
a change of the principle and mode of procedure. The old system 
of ‘low grinding’ by mill-stones, so well calculated for producing 
flour from soft, tender wheats, such as are produced in England, 
has been entirely superseded by the Hungarian and American 
‘gradual reduction’ process by ‘roller mills.’ Not only does this 
system require the wheat to be dry, hard, and brittle, so as tosecure 
the requisite cracking and gradual reduction, but any thing in the 
form of a soft or moist wheat is most injurious to the machinery 
and the products. It rolls into a paste, steam is generated, and the 
flour works into balls, becomes attached to the rollers, turns sour, 
and, in fact, throws the entire process out of gear. “It is because 
of these troubles that owners of mills on a large scale will not em- 
ploy native wheats in damp seasons. No concession of price is 
sufficient inducement to them to risk the disorganization of the 
mill, and probable loss of reputation, by turning out inferior or ir- 
regular flour.” There are, however, two modes in which these 
wheats may be used, —first, by submitting them to an artificial 
drying process ; and, second, by mixing them with some descrip- 
tion of very brittle wheat, and allowing the mixture to lie for some 
weeks, until the brittle wheat absorbs some of the moisture of the 
native wheat, to the mutual advantage of both. 


THE MARINE BIOLOGICAL LABORATORY. 


THE new laboratory is at Wood’s Holl, Mass. A convenient 
site has been secured close to the shore and to the laboratories of 
the United States Fish Commission. The laboratory building con- 
sists of two stories; the lower story for the use of students receiv- 
ing instruction, the upper story exclusively for investigators. The 
laboratory will have boats, dredges, and other collecting apparatus ; 
it will also be supplied with running sea-water, with alcohol and 
other re-agents, glassware, microtomes, aquaria, etc., a limited 
number of microscopes for students’ use, and a small reference 
library. 

Dr. C. O. Whitman, the distinguished embryologist, has accepted 
the directorship; and Mr. B. H. Van Vleck, who has had greater 
experience than any one else in this country in the management of 
summer seaside biological schools, has been appointed instructor. 
Under these very competent officers, the laboratory will attract 
probably more persons than can find accommodation ; nevertheless 
it remains a matter of regret that the announcement of the opening 
of the laboratory has been so much delayed, owing, we under- 
stand, to some unavoidable difficulties in completing the prelimi- 
nary arrangements. 

The laboratory for students will be opened on Tuesday, July 
17, at 9 A.M., for a systematic course of six weeks in zodlogy. By 
permission of the director, students may continue their work until 
Sept. 20 without additional payment. Microscopes, glass-ware, 
etc., will be supplied without extra charge except for breakage. 
Hand lenses, dissecting instruments, drawing materials, etc., may 
be bought at cost in the laboratory. It is desired that students 
owning microscopes should bring them. 

The fee for this course is twenty-five dollars. 
students will be limited to twenty-five. 

The laboratory for investigators will be opened on July to, and 
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will be closed on Sept. 22. It will be equipped as fully as the 
means permit. Microscopes will not be provided, but it is believed 
that investigators will find most of their indispensable wants satis- 
fied. The fee for an investigator's table will be fifty dollars for the 
present season. 

Rooms accommodating two persons may be obtained near the 
laboratory at prices varying from three to four dollars a week, and 
board from four and a half to seven dollars. Applications for 
places in the laboratory should be made immediately to the secre- 
tary of the Marine Biological Laboratory, Nahant, Mass. 

Wood’s Holl, owing to the richness of the marine life in the 
neighboring waters, offers exceptional advantages. It is situated 
on the north shore of Vineyard Sound, at the entrance to Buzzard’s 
Bay, and may be reached by the Old Colony Railroad (two hours 
and a half from Boston), or by rail and boat from Fall River and 
New Bedford. 

The new laboratory is intended to continue and extend the work 
of the laboratory at Annisquam, carried on for six years by the 
Woman's Education Association, with the co-operation of the Bos- 
ton Society of Natural History. 


SCIENTIFIC NEWS IN WASHINGTON. 


A New Building in the National Museum ; more than Twelve Thou- 
sand Accessions made to the Museum since 1882, and nearly Seven 
and One-Half Million New Entries made in its Catalogues ; Hun- 
dreds of Thousands of Interesting Specimens yet unpacked ; Ex- 
hibits for which there is not even Storage-Room.— How the 
Cholera was spread in Japan in 1886. — The Proper Treatment of 
Inebriety as a Disease. — More about the Proposed Vacuum Air- 
Ship. 


The Proposed New Building for the National Museum. 


THE Senate Committee on the Library has reported favorably a 
bill to provide for the erection of an additional fire-proof building 
for the use of the National Museum. The appropriation made 
for this purpose is $500,000, and the new building is to cover an 
area of 300 feet square, and to consist of two stories and basement. 
The site of the building is to be to the west of the Smithsonian In- 
stitution, flanking it on that side as the present building does upon 
the east. The present building contains about 80,000 square feet 
of floor-space available for exhibition and storage. The building 
proposed will contain about 220,000 square feet. The amount of 
room for offices and laboratories will be about the same in each. 
The net area in the new building available for exhibitions, storage, 
and office-rooms, as estimated, will be between five and six acres. 

The cost of the present National Museum building was $315,400, 
and that cost was less than that of any similar building in exist- 
ence in this country. The proposed structure can now be erected 
at proportionately smaller cost, responsible builders having offered 
to build it for $473,000. Plans of the interior and elevations of the 
proposed new building were submitted with the report of the com- 
mittee. 

To show the necessity of providing at once more extensive ac- 
commodations for the National Museum, the following interesting 
extracts from a letter written to the committee by Prof. S. P. Lang- 
ley, secretary of the Smithsonian Institution, June 7, are given : — 

“Since the erection of the present museum building there have 
been more than 12,000 accessions to the collections, chiefly by gifts. 
From the year 1859 to 1880 the accessions numbered 8,475. It is 
thus evident that within the last eight years the number of acces- 
sions has been half as large again as during the previous twenty- 
one. 

“Many of the more recent accessions are of very great extent, as, 
for instance, the bequest of the late Isaac Lea of Philadelphia, 
which contains 20,000 specimens of shells, besides minerals and 
other objects ; the Jeffries collection of fossil and recent shells of 
Europe, including 40,000 specimens; the Stearns collection of 
mollusks, numbering 100,000 specimens; the Riley collection of in- 
sects, containing 150,000 specimens; the Catlin collection of In- 
dian paintings, about 500 in number; the collection of the Ameri- 
can Institute of Mining Engineers, for the transportation of which 
to Washington several freight-cars were required. 
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“ There are also the extensive collections obtained at the Fisher- 
ies Exhibitions at Berlin and London and at the close of the New 
Orleans Cotton Centennial; the Shepard collection of meteorites ; 
the Wilson collection of archzeological objects (more than 12,000 
specimens) ; the Lorillard collection of Central American antiqui- 
ties ; and very many others nearly as extensive. In addition to 
these are the annual accretions from the work of the United States 
Fish Commission, the United States Geological Survey, and the 
Bureau of Ethnology, as well as the contributions from several ex- 
peditions of the government, from army and navy officers, and 
from other government officials. These are very extensive, and are 
yearly increasing in bulk and value. 

“In the Armory Building are stored many hundreds of boxes of 
valuable material which we have not room to unpack, and the 
great vaults under the Smithsonian building and many of the attic 
and tower rooms are similarly occupied. 

“ For several important departments of the museum no exhibi- 
tion space whatever is available, and no portion of the collection 
can be publicly displayed. Indeed, the growth of many of the de- 
partments is in large measure prevented by the fact that we have 
no room for additional exhibition-cases, or even for storage. Many 
valuable collections elsewhere than in Washington are at the ser- 
vice of the museum, but we have no space for their reception. 

‘At the close of the last fiscal year (June 30, 1887) a very care- 
ful estimate showed that the collections were sixteen times as great 
in number of specimens as in the year 1882. 

“The museum is growing, as it is fitting that the national 
museum of a great country should grow; and it is not only neces- 
sary to care for what is already here, but to provide for the recep- 
tion and display of what is certain to be placed in our hands within 
the next few years. 

“ The present museum building is not more than large enough 
for the ethnological and technological material already available. 
The proposed new building will afford accommodation for the 
natural-history collections, which are at present very inadequately 
housed. For instance, the amount of space assigned to the col- 
lection of mammals is about 6,500 feet. At least double that 
amount of space will be needed to accommodate the material now 
on hand as soon as the taxidermists of the museum shall have been 
able to prepare it for exhibition, it being our desire to have mounted 
groups, similar to the buffalo family recently finished, in order to 
preserve for future generations representations of the large quad- 
rupeds native to this continent, which are on the verge of extinc- 
tion. 

“The collection of birds, which, so far as North America is con- 
cerned, is the finest in the world, is very inadequately shown, and 
requires double the case-room now available. 

“ The collection of mollusks, which is one of the most complete 
in the world, and contains more than 450,000 specimens, is at pres- 
ent almost entirely unprovided for. 

“ The collection of insects, which, though smaller, is, so far as 
North America is concerned, equally perfect, is also practically 
without any exhibition space. And so I might continue. 

“Tt should be borne in mind that under the roofs of the Smith- 
sonian and new museum buildings are grouped together collections 
which in London, Paris, or any other of the European capitals, are 
provided for in a group of museums, for the accommodation of 
which a much larger number of equally commodious buildings is’ 
found needful.” 


Causes of the Cholera Epidemic in Japan in 1886. 


The Marine Hospital Abstract of Sanitary Reports for last Sat- 
urday contains extracts from a Japanese official publication on the 
cholera in that country in 1886. It spread over the whole empire, 
there being 155,574 cases, among which 110,086 were fatal. There 
were only seventeen days in the whole year in which no cases were 
reported. The following paragraphs from this report are interest- 
ing, because they show, what has been so often shown before, 
the effect of bad sanitary conditions upon the spread of an epi- 
demic :— 

“ As to the cause of its outbreak and propagation, accurate evi- 
dence is wanting ; it is an undeniable fact, however, that it sprang 
and was propagated from the widely spread germs of the disease 
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which had lain dormant in Osaka the preceding year, there being 
no trace of a fresh introduction. Osaka, in the autumn of the pre- 
ceding year, had been invaded by the disease from Nagasaki; but 
after some thirty days of prevalence the epidemic gradually declined 
with the approach of the colder season, though it did not then en- 
tirely disappear. One or two cases kept occurring continually over 
into the next year, until, on the 2d of January, there were five cases 
reported in the western and southern districts of the city and in the 
ku of Sakai. On the 3d, five more cases were reported in the three 
ku of the west, south, and north, and the ku of Sakai. From this 
time forward, the number of cases gradually increased until the 
approach of the warmer season, toward the end of April, when it 
had spread all over the city, where it raged up to the end of Octo- 
ber. During the epidemic, there were ninety-nine days in which 
the daily number of cases reported was over one hundred, and four 
days when there were two hundred. Indeed, it was the most se- 
vere epidemic ever known in Osaka. 

“ The situation of Osaka is such that it undoubtedly favors the 
propagation of an epidemic ; for the water of the Yodo River, being 
conducted through the city by canals in various directions, besides 
furnishing a convenient roadway for transportation and water traf- 
fic, also receives the contents of the drains of the city, while at the 
same time it supplies the city with drinking-water. 

“The wells, keeping the same level with the canals, freely com- 
municate with each other, and thus the drinking-water of the city 
is more or less mingled with the water of the drains. Such, then, 
being the situation of Osaka, when an epidemic appears, the same 
convenience for the transportation of goods furnishes an easy me- 
dium for the propagation of disease. It is not strange, then, that 
since the tenth year of Meiji (1877), whenever an epidemic prevails, 
the city has been a centre of the epidemic. Moreover, in the pre- 
ceding year there was much rain after the spring, until finally, in 
June, the Yodo River overflowed its banks, inundating the streets 
and houses. Hence the city was rendered very filthy, in consequence 
of which the concealed germs found a favorable nidus, from which 
the disease appeared with the return of the warm weather, and 
finally ravaged the whole city. It is also to be borne in mind, that, 
as Osaka is the commercial centre of Japan, and has free commu- 
nication in every direction, it is likely to become the cradle of epi- 
demics, and therefore whatever has made its appearance in various 
other localities has had its origin directly or indirectly in Osaka.” 


Drunkenness as a Disease. 


Dr. Godding, superintendent of the Government Insane-Asylum 
in Washington, has written a letter to one of the committees of 
Congress, in which, while showing that it would be unwise to con- 
fine inebriates with insane persons, he makes the following inter- 
esting remarks : — 

“Inebriety as a disease is distinct from insanity. Inebriates re- 
sent being placed with the insane; nor are the insane, as a rule, 
proud of them as associates. Insane from the poison of drink, as 
they undoubtedly are while the liquor is in them, they now and then 
get committed to hospitals for the insane, and in their detention 
during convalescence they afford interesting though unprofitable 
psychological studies. Dissolute in habit, and idle in life, they are 
uncomfortable from the start. They are usually fault-finding and 
impatient at their detention, denouncing every body and every thing 
about them. When quiet and seemingly at ease in their lot, they 
are studying how to smuggle in whiskey, or effect an escape. In 
them moral honesty and generous impulses are sadly wanting, 
and a condition of settled discontent characterizes the enforced 
abstinence of their hospital life. What they need is occupation and 
prolonged treatment in an industrial home, where they can be kept 
at work at enforced labor under the supervision of a judicious phy- 
sician. Asa rule, confinement in idleness does them little or no 
good.” 

The Vacuum Air-Ship again. 


The House Committee on Ventilation and Acoustics recommends 
the passage of the bill, referred to in Sczence recently, making an 
appropriation to build a vacuum air-ship. The conditions of the 
grant of seventy-five thousand dollars are, that a like sum shall al- 
ready have been spent upon the construction of the air-ship, and 
that the secretary of the navy, after an investigation, with the aid 
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of a board of engineers, into the plan of the construction of ine 
proposed air-ship, and into the principle upon which it is proposed 
practically to operate it, shall be satisfied that there is reason to 
believe the air-ship will prove a success in attaining the ends for 
which it was designed. The last payment is to be made after a 
successful trial trip has been made. Dr. A. de Bausset, the inven- 
tor of this vacuum air-ship, proposes to make it in the form of a 
tube, air-tight, and cone-shaped at the ends, of steel of sufficient 
strength to withstand the pressuré-of the circumambient air when 
a vacuum has been produced by pumping all the inside air out of 
the ship. - He says of his plan, ‘‘ Steel 4; of an inch in thickness 
has been tested, and has been proven capable of sustaining a press- 
ure double that of the atmosphere. A cylinder 46 yards in diam- 
eter, with a total length of 218 yards, if made of this steel, will 
weigh 260,680 pounds: the volume of air contained in it weighs 
719,709 pounds, giving an ascensional force of 459,029 pounds if 
the vacuum were complete.” He relies upon an electric motor and 
a compound exhaust-screw to propel and guide the vessel when 
afloat. 

Mr. George W. Melville, chief of the Bureau of Steam-Engineer- 
ing, of the Navy Department, has written to Dr. de Bausset as fol- 
lows: “I have the honor to inform you that I have looked over 
many of your computations, and find them correct, and also that 
the principle and theory of your aeroplane are in the main correct ; 
but I have not sufficient time to properly study the details of con- 
struction of the vessel, which would be necessary in order to pass 
judgment upon it.” 


ELECTRICAL SCIENCE. 
Tests of the Tudor Accumulator. 


PROFESSOR KOHLRAUSCH has carried out some experiments on 
the Tudor accumulator which are not uninteresting. The follow- 
ing is part of the data obtained : — 
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The two cells that were tested had been in continuous use from 
November, 1881, to December, 1887. During the tests they were 
charged and discharged thirty-four times, and between charge and 
discharge a period of fifteen hours was allowed to elapse. Six ex- 
periments showed a total capacity of 47 ampére-hours, an effi- 
ciency of 82.4 per cent for energy, with a drop of 12.6 per cent in 
electro-motive force. After this several tests of an abnormal char- 
acter were made. The cells were charged, and then left alone for 
various periods of time. There was aloss of about 7 ampére-hours 
at first, but after this there was no further ioss in a week. When 
charged with a current of 8 amperes, and discharged at 10 am- 
péres, the total efficiency was 64.7 per cent. When discharged 
through a constant resistance, with a current beginning at 50 am- 
péres, they gave 23.5 ampére-hours and 40.5 watt-hours ; the cur- 
rent falling from 50 ampéres at the start to 40 ampéres at the close, 
and the electro-motive force from 1.8 volts to 1.3 volts. They were 
then recharged, and discharged with 90 ampéres at the commence- 
ment and 62 amperes at the end. After this enormous strain, the 
cells, when recharged, gave their normal discharge just as at first. 

Lastly, they were run down for four days, starting at I ampere, 
until the electro-motive force had fallen to 0.2 volts, and the specific 
gravity of the acid to 1.1, The cells were then recharged, and on 
discharge gave 46.8 ampére-hours, with a total efficiency of 80 per 
cent. The tests show a length of life of the cell, and a power of 
resisting abnormal discharge and discharge rates, that isin advance 
of any thing yet recorded. The storage capacity is, however, low 
as compared with more recent cells. As, however, it is in length 
of life and the allowing of heavy discharge rate that the ordinary 
battery is mainly deficient, these experiments encourage us to be- 
lieve that in a few more years storage-batteries will have reached 
the point where their application to traction in cities will be almost 
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universal, and where they will make the distribution of electricity 
for lighting on a large scale better able to compete in price with 


gas. 


THE MAGNETIZATION OF WATCHES.— With the rapid intro- 
duction of dynamo-electric machines and electric motors, there has 
arisen an inconvenience that is not only felt by those who work in 
electric-lighting stations, but which is likely to affect the public 
generally. Steel is usually used in the quick-moving parts of 
watches ; and when this, for any reason, gets in a strong magnetic 
field, it becomes magnetized, greatly changing the rate of the watch, 
and making it irregular. ‘ It is possible to demagnetize a watch that 
is affected in this way; but it is a troublesome process, and is not 
a permanent safeguard. To avoid this trouble, non-magnetic bal- 
ances are being rapidly introduced ; and, although those made at 
present are more costly than steel, yet they add but little to the 
total cost of the watch, and make it reliable under all conditions. 
Probably the first to make an alloy that would possess the proper- 
ties of hardness and elasticity without being magnetic, was Pail- 
lard. He has described several alloys that may be used; and 
watches made with balance-wheels and hair springs of these alloys 
have stood the most severe tests, with success. The most impor- 
tant component in the alloys is palladium. The other components 
are copper and iron, for one of the alloys ; viz. : — 

Palladium 


Copper 
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Another alloy is, — 


These alloys, especially the latter, are almost free from magnetic 
properties. Balances that are to be compensated for temperature 
are either made of two segments of alloys of different composi- 
tions, having different rates of expansion; or the segments are one 
of alloy, the other of silver. Since attention has been called to 
Paillard’s methods, quite a number of manufacturers in this country 
and England have experimented on the subject, and are now mak- 
ing non-magnetic watches ; and it is probable that at an early day 
the majority of the watches sold will be made to resist the action 
of magnetic fields. 


CONDUCTIVITY OF A VACUUM.— M. Foeppl has experimented 
on the conductivity of a vacuum by an ingenious method. He 
made an induction-coil whose secondary circuit consisted of a 
glass tube 7 millimetres external diameter, 4.2 millimetres internal 
diameter. The ends of this coil were connected to a second coil 
so arranged as to form a galvanometer, within which was a magnet 
suspended by a cocoon-fibre. The glass tube forming the secon- 
dary circuit was coiled in two layers of 18 turns: the primary coil 
was 24 centimetres long, and was composed of twelve layers of 
seventy-two turns of wire. With a current of 22 ampéres in the 
primary, making and breaking the circuit, M. Foeppl could not dis- 
cover any deflection of the needle when there was a vacuum in the 
secondary tube, even when the degree of rarefaction was changed 
through a somewhat wide range. He calculates from his experi- 
ments that the resistance of such vacuums as he used could not be 
less than 3 x 10° times that of pure copper. This experiment bears 
directly on the question as to whether a perfect vacuum would be 
a perfect conductor or a perfect insulator, since the effect of the 
electrodes used to introduce the current into vacuum tubes is 
avoided. While it has, to within a short time, been admitted that 
a tube in which there is a very perfect vacuum will not admit the 
passage of electricity, it has been held by some that the result is 
due to an enormous resistance at the surface of the electrodes, not 
in the vacuum itself. This experiment disproves this view; at 
least, for the degrees of rarefaction employed. The wonderful in- 
fluence of light on electric discharges that is being now investigated 
by so many experimenters would possibly have influenced the results 
of M. Foeppl’s experiments, if they had been tried in the presence 
of some intense source of light. 
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WINDMILLS FOR ELECTRIC-LIGHTING.— Some time ago the pos- 
sibilities of windmills for domestic electric-lighting were mentioned 
in this journal, and lately the experiment has been practically tried. 
Professor Blyth read before the Glasgow Philosophical Society a paper 
on the subject, in which he describes an experiment which he made 
last summer, — the lighting of a cottage in which he spent his va- 
cation by a dynamo driven by a windmill, and charging a storage- 
battery. The windmill used was an old-fashioned type, with four 
arms at right angles to each other, each of them thirteen feet long. 
There was no especial regulating-device. The dynamo was belted 
directly to the fly-wheel of the mill, and charged twelve cells of 
storage-battery which supplied the incandescent lamps in the cot- 
tage. Professor Blyth had never used more than ten lamps at 
once, but he could have used more. With a good breeze, enough 
electricity could be stored in half a day to supply light for four 
evenings of three or four hours each. The lamps used were of 8- 
candle power. When charging, the current passed through a cut- 
out that would disconnect them from the dynamo when it ran be- 
low a certain speed : so the windmill could be allowed to run all the 
time, charging the battery when the wind happened to be strong 
enough. The current had been used to run a light turning-lathe, 
and Professor Blyth had begun to make a light carriage to be run 
by the stored electricity. The paper opens to us a field for inge- 
nuity, comfort, and amusement in our homes. Windmills much 
superior to that described can be readily purchased, a small dyna- 
mo can be bought or built at little cost, and storage-batteries can 
be purchased or made. With them we could light our house eco- 
nomically ; our light would be better, cooler, and healthier than gas 
or coal-oil lamps ; while the current could be utilized for running 
fans, sewing-machines, etc. Indeed, to theaverage American, with 
some spare time and some small ingenuity, the amusement and in- 
struction of such a plant would more than pay for its expense. 


HEALTH MATTERS. 
Cremation of Garbage. 


THE important subject of garbage-cremation, and the recent 
advances made in this method of disposing of this waste material, 
are admirably summed up in the following extract from the Samz- 
tary News :— 

An indorsement of the method of disposing of kitchen waste, 
recently inaugurated in Chicago, was pronounced before the sec- 
tion on State medicine at the Cincinnati meeting of the American 
Medical Association, Tuesday, May 8, by Dr. J. Berrien Lindsley 
of Nashville, Tenn. Dr. Lindsley’s paper was an exhaustive 7é- 
sumé of the present status of garbage-cremation. He gave two or 
three examples showing the great quantity and variety of polluting 
material occurring without pause in the limits of a city. 

Baltimore, August, 1887, estimated by police census, had a popu- 
lation of 437,155. The amount of night-soil delivered at the dumps 
for the year ending Dec. 31, 1887, was 51,107 loads, or 10,221,400 
gallons. Probably more than half the inhabitants use water- 
closets which carry off an equal amount. 

The dead animals, etc., removed during the same year, were : — 
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Richmond, population 100,000, The report of contractor for re- 
moval of garbage or kitchen refuse, year 1887, shows total number 
of loads carried off 2,680, equal to 72,200 bushels. 

Memphis, population 62,335. Number of loads of garbage re- 
moved in 1887 was 29,120. 

These examples were selected at random. To keep the city 
clean is the principal work of municipal governments, and requires 
more expenditure of money than all other objects combined, ex- 
cepting schools and police. 

The city filth naturally falls into four main subdivisions, — street- 
sweepings, night-soil, dead animals, and garbage. The latter 
alone concerns us at present. The definition of garbage is refuse 
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animal and vegetable matter from the kitchen. Every household 
is a workshop for garbage. In the country and small towns many 
a family is poisoned by the careless accumulation of the same near 
the well or sleeping-apartment. In small towns it is mostly got rid 
of by feeding to swine and cows; in larger communities, by carting 
off and polluting harbors or rivers. 

In the second report of the State Board of Health of Maine, 1887, 
the secretary, Dr. A. G. Young, says, ‘Of the several methods 
which have hitherto been in use (for removing garbage), it may be 
said that none of them are free from serious objections. If the 
garbage is carried any considerable distance into the country, its 
transportation is attended with considerable cost. If buried, it 
still often remains a nuisance by contaminating the air or polluting 
the water in the neighborhood. If utilized in part as food for 
swine or cows, there is sometimes inflicted upon the community 
which sends it forth a retributive penalty in the shape of an un- 
wholesome milk and meat supply. 

“Tn the case of a seaboard town, if it is sent seaward, the gar- 
bage may depart from the place of its origin never to return, but in 
large part it is strewn along other coasts. 

“The great desideratum has seemed to be some method which 
would not require a costly transportation of the garbage, or neces- 
sitate the defilement of our seashores, but which would radically 
and ultimately destroy it near the place where it is produced. 

“Within the last few years, a new method of disposing of gar- 
bage has been written about and talked about, and to a consider- 
able extent put into operation and practically tested. It is the 
method of destroying or cremating garbage by means of furnaces 
specially constructed for that purpose. Where these garbage-fur- 
naces have been put into use, there is pretty uniform consensus of 
testimony as to their success. When rightly built, they have done 
their work satisfactorily, and generally at considerably less expense 
than had hitherto been incurred in disposing of the garbage other- 
wise. But little or no cost is incurred for fuel to run the furnace, 
as the garbage is dried more or less before it is burned, and is 
made to consume itself. The cost of labor in attending the furnace 
is not great, and generally there are no unpleasant odors given off 
in the process of burning. 

“This method has not been much used in this country, but in 
Europe, and particularly in England, it has been extensively em- 
ployed. Dr. O. A. Horr, amember of this board, who has lately 
returned from Europe, made special inquiry in regard to garbage- 
cremation in England, and all he could learn convinced him that 
this system is a success in that country. The garbage-furnaces in 
many of their towns have been in operation many years, and, in 
conversation with the health-officer of the city of London, he 
learned that there are now forty-five of the English towns which 
make use of this garbage-destruction. 

“In this country, so far as I know, the experiment of destroying 
garbage by means of a furnace constructed specially for that pur- 
pose was first tried on Governor’s Island, New York harbor. A 
description of this garbage-cremator was given in the Savztary 
Engineer of Aug. 13, 1885, by Lieutenant Reilly, at this time act- 
ing assistant quartermaster, U.S. A., at that post.” This descrip- 
tion is reproduced in the report above quoted. 

In the twelfth volume of ‘ Public Health,’ containing the reports 
and papers presented to the American Public Health Association, 
at the Toronto meeting, October, 1886, may be found a paper by 
Dr. George Baird of Wheeling, giving an account not only of the 
destruction of garbage, but also of night-soil, by means of a furnace 
contrived by M. V. Smith, M.E., Bissell’s Block, Pittsburgh, Penn. 
Dr. Baird is brief, and has “ only tried to furnish proof of its capa- 
city to solve a long-tried problem in the government of our cities 
and large towns.” 

The city authorities of Wheeling were stimulated to action by 
those of Bellaire, O., on the opposite side of the river, but in close 
proximity. The dumping of night-soil and garbage from Wheeling 
into the Ohio River had become an intolerable nuisance to the in- 
habitants of Bellaire living just below. No alternative remained 
but to abate the nuisance. A similar alternative will soon be 
forced upon many of our riparian cities and towns. Law will de- 
cide that rivers do not belong to those who happen to dwell near 
the source, but equally to all below, and that the upper few have 
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no right to deposit their filth in floating columns upon the lower 
many. 

In the ‘ Report on the Sanitary State of Montreal for the Year 
1886,’ will be found an interesting narrative in this connection, 
giving instructive details as to cost, showing the extent of the work 
to be done and the complete success of the refuse-crematories, and 
also of the night-soil crematories. It thus appears that Wheeling 
and Montreal are the pioneer cities in arousing public attention to 
the cremation of garbage and night-soil. 

Dr. Lindsley then sketches the later developments in the new 
method of destruction and sanitation by fire. 

“Other cities,” he says, “are taking hold of the experiment with 
much enthusiasm. Zhe Sanctary News of Nov. 19, 1887, states 
that at Des Moines, Io., a small Engle furnace is in experimental 
use, and is working very satisfactorily. At Pittsburgh a Rider fur- 
nace had just commenced its service. In Chicago a Mann furnace 
was being constructed. 

“In the same valuable journal, March 17, 1888, may be found a 
full description of the Chicago garbage-crematory, from which a 
duplicate of the plant could be built if desired. 

“On April 14 it reports that the said crematory is doing good 
service in disposing of about fifty tons of material a day. The 
Sanitary News of March to, 1888, reports the success of the dis- 
posal of garbage by cremation at Milwaukee. 

“ All who are concerned in this important subject will look for- 
ward with great interest to a paper on cremation, to be read at the 
Milwaukee meeting of the American Public Health Association in 
November next by Oscar C. De Wolf, M.D., the eminent health- 
commissioner of Chicago. 

“We have seen how very recent is the resort to cremation for 
getting rid of garbage and other refuse in America, and it may with 
truth be claimed that Mr. J. M. Keating of Memphis, familiar with 
epidemics, first set this ball in motion. At the Indianapolis meet- 
ing of the American Public Health Association, October, 1882, he 
presented a paper on ‘ The Cremation of Excreta and Household 
Refuse.’ He closes the paper thus: ‘ There is no real safety save 
by cremation. Yankee ingenuity, once directed in this channel, 
will doubtless be equal to the emergency, and provide just the 
kind of cheap furnace or stove necessary for the purpose. By this 
means, and this alone, can the ultimate of sanitation be realized.’ 

“ Already, in 1879, Mr. Keating had presented his views on this 
subject through the New York Heva/d, and with the indorsement 
of that influential paper. In the American Public Health Associa- 
tion, however, he had a deeply interested auditory of experts, and 
his views attracted much attention. He was induced by many of 
its active members to prepare an elaborate paper for its meeting at 
St. Louis, October, 1884, which was published under the title, 
‘The Ultimate of Sanitation by Fire.’ This is probably the most 
complete and thorough monograph on the subject in the English 
language. It was widely circulated in the volumes of the American 
Public Health Association and other channels. 

“ Individually, I subscribe to the principles and practical con- 
clusions maintained and explained by Mr. Keating, and feel quite 


‘confident that ina few years Yankee inventive ingenuity will provide 


in great perfection the apparatus necessary for daily and cheap 
use. 

“On this occasion I have confined myself to the cremation of 
garbage, because I am convinced that it will speedily come into use 
throughout America with like rapidity as has electric-lighting; and 
will pave the way for a wider and more perfect application of sani- 
tation by fire.” 

Milk. 

Dr. Parkes writes to the Brztesh Medical Fournal as follows: 
“Whilst not denying that the tubercular virus may find other 
means of reaching the digestive tract than through unboiled cow’s 
milk, it appears to me that there are no sufficient safeguards in the 
management of town dairies to warrant us in assuming that milk 
from cows in an advanced stage of tuberculosis has no chance of 
being mixed with the milk of other healthy cows. In every dairy 
of any size there will probably be tubercular cows, some of them, 
perhaps, with tubercular deposits in the udders; and, as it is the 
common custom with dairymen to mix together the milk yielded by 
different cows, it is not too much to assume that tubercle bacilli 


310 


may be widely distributed in the milk-supply of any town. It has 
been said that the tuberculosis of cattle is not the same disease as 
the tuberculosis of man, and that the absence of any proof of the 
human variety having ever been dependent upon ingestion or inoc- 
ulation of the virus of the bovine variety tends to strengthen such a 
belief. To this it may be replied, that the bacilli of bovine tuber- 
culosis are identical—according to all bacteriological methods 
at present known — with those found in tubercular formations in 
the organs of man, and that, although the disease presents ana- 
tomical differences in man and cattle, these differences may be ex- 
plained as being due to differences of soil in the human and bo- 
vine tissues, the bacilli ingrafting themselves in those tissues which 
present conditions most favorable to their growth and develop- 
ment; second, absence of proof may only mean want of observa- 
tion or recorded data, and cannot be held to imply that at no fu- 
ture time will satisfactory evidence of the dependence of the human 
disease upon a bovine source be brought to light. 

“ Having regard to all those considerations, surely the time has 
arrived when a radical change in the present methods of milk- 
production and milk-consumption is urgently needed. In the first 
place, it should be rendered illegal for cows known to be suffering 
from tuberculosis to be kept in stock by dairymen and farmers for 
milking purposes; and, second, in no household should unboiled 
milk be consumed, more especially by children. No other animal 
food is consumed by civilized nations in an uncooked state; and by 
the light of our recently acquired knowledge it would appear that 
there is as much, or more, danger connected with the practice of 
drinking unboiled milk as of eating raw flesh. 

“Exposure to the heat of boiling water for five minutes destroys 
the life and action of the tubercular virus (Klein); and the same is 
true of the other specific disease-poisons. By such simple means, 
then, is it possiblé to guard against an ever-present source of dan- 
ger, as well as to obtain protection from those possibilities of the 
introduction into our bodies of the viruses of enteric-fever, scarlet- 
fever, and the like, which the experience of past epidemics has 
taught us to be latent possibilities in milk, with powers of develop- 
ment at the most unexpected periods. If medical practitioners 
generally recognized the importance of these views, and were care- 
ful to enforce them upon those intrusted with the care of delicate 
children of scrofulous diathesis, or with hereditary tendencies to 
tubercle, a commencement would be made in the right direction, 
which would gradually extend itself through all classes of society.” 


ACTION OF BOILING WATER ON TYPHOID BACILLI. — Wil- 
chur of St. Petersburg has found that when a volume of boiling 
water equal to that of a gelatine culture of typhoid bacilli is used 
on the culture, the bacilli are only partly destroyed ; and that when 
the volume of water is double that of the culture, all the bacilli are 
killed. Experiments on the dejecta of typhoid patients showed 
that when four times the volume of water was added to the dejecta, 
the bacilli were invariably destroyed. 


DEATHS FROM POISON. — There were in Great Britain, in 1886, 
511 deaths from poison, including cases of chronic poisoning by 


lead. Of these, 327 were accidental, 178 suicidal, and only 6 hom-. 


icidal. Lead heads the list of agents giving rise to accidental poi- 
soning (95 cases); then follow opium and its derivatives (82 
cases) ; carbolic acid (20 cases); belladonna is responsible for 9 
cases ; alcohol for 7; aconite, chlorodyne, and hydrochloric acid, 
each for 6; prussic acid, ammonia, and strychnine, each for 5. 
Carbolic acid was selected by 42 suicides; opium, laudanum, 
or morphine, by 41; oxalic acid, by 28; prussic acid, by 25; 
vermin-killer, by 18 ; hydrochloric acid, by 15; strychnine, by 14; 
sulphuric acid and arsenic have lost their popularity, the former 
having been used only by six and the latter by five persons. 


DEATH IN BLIZZARDS DUE TO ASPHYXIA.— Markham writes 
to the Fournal of the American Medical Assoczation of Feb. 18, 
1888, stating that there is an amount of evidence and a combina- 
tion of circumstances sufficient to show that the greater number of 
the several hundreds who lost their lives in the recent great bliz- 
zard of the North-west perished from asphyxia, and not by freez- 
ing. Many of the bodies, when found, were in the position of 
grasping or clutching at their necks or throats. Indoor witnesses 
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describe the atmosphere as having an appearance of density and 
darkness, similar to that stated by divers as existing when sub- 
merged with their armor in deep water. Many that escaped de- 
scribe their peril as being from loss of breath or suffocation. 


CROTON WATER. — At a recent meeting of the Medical Society 
of the County of New York, Dr. John C. Peters read a paper on 
“The Water-Supply from the Croton Lake System,’ in which he 
stated that the sewage created by 25,000 people, the largest con- 
densed-milk factory in the world, 10,000 cows, 1,200 horses, 1,500 
hogs, and 40 factories, was all being run into that body of water from 
which the city of New York draws its water-supply. While in former 
years the Thames water used by London contained five times as much 
bacteria as Croton water, recent investigations showed that in one 
cubic centimetre New York water contained 526 bacteria, against 
44 contained by London water. While, of course, the greater part 
of these were the common, harmless bacteria, still there was a 
large proportion capable of producing disease; and he expressed 
the opinion that a great deal of the scarlet-fever, diphtheria, and 
other infectious diseases which prevailed in New York, might be 
traceable to germs derived from the water-supply. 


HaiIR-WASHES. — We learn from the Amerzcan Analyst that 
recent analyses have shown, that of the preparations for bleaching 
the hair to “the delicate golden shade so much admired by the 
court circles of Europe, and the best society of the United States,” 
to quote from a label on one of the bottles, all depend for their ac- 
tion upon the decolorizing and corrosive influence of nascent oxy- 
gen or nascent chlorine. The bases used in the various nostrums 
for this purpose are peroxide of hydrogen, aqua regia, and bron- 
zer’s acid. Peroxide of hydrogen is the mildest and most innocu- 
ous of the trio named. It is a colorless liquid which destroys the 
natural color of the hair, and which, if used long enough, turns it 
an unnatural grayish-white. It is rather expensive, and is there- 
fore used much less than the two other acids. It produces sores 
upon the scalp, and gives rise to skin-complaints that resemble tet- 
ter, salt-rheum, and scald-head. The two acids are equally vile. 
They attack and eat the hair and skin alike. The former they 
partly bleach, and partly burn to a handsome gold color ; the latter 
they stain to about the same hue as does a light application of io- 
dine. Besides the dermatologic troubles named, they cause mala- 
dies hardly distinguishable from eczema and erythema. One curi- 
ous disease that they cause is an inflammation of the cells of the 
hair follicles. The cellular walls break down, and lymph, and of- 
ten blood, is extravasated in appreciable quantities. All three bases 
produce falling-out of the hair and premature baldness. 


BOOK-REVIEWS. 


The Soctal Influence of Christéanzty. By DAVID J. HILL. 
ton, Silver, Burdett, & Co. $1.25. 


THIS volume consists of a series of lectures delivered at the 
Newton Theological Institution, and designed partly to show what 
Christianity has done for society in the past, but more particularly 
to indicate its attitude toward the problems of the present. The 
treatment of such themes in lectures is attended with serious draw- 
backs, as it tempts the speaker to be what is called eloquent rather 
than thoughtful or clear; and this tendency is plainly visible in 
Dr. Hill’s work. 

The second chapter, on what Christianity has done for society, 
is a perfect dithyramb ; and though it may have been well liked 
where it was originally delivered, yet when read in a quiet hour its 
turgid style and exaggerated statements produce an effect quite 
different from what the author intended. He seems to think that 
the higher civilization, which is well known to be of Greek origin, 
is really the product of Christianity. This part of his work, in- 
deed, is vitiated throughout by the fallacy known to logicians as 
post hoc, ergo propter hoc, a very serious fault in the treatment 
of social questions. 

In considering the social and political problems of the present 
day, Dr. Hill takes the same ground that other Christian teachers 
do, and we cannot see that he advances any thing new. In regard 
to the distribution of wealth, he admits that Christianity has no 
means of solving the problem; and the only suggestion he has to 
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make is that employers should treat their workmen well, and give 
freely in charity. It would have been far better to take the ground 
that the distribution of wealth is not a religious question, and that 
religious teachers, as such, have nothing todo with it. On the sub- 
jects of marriage and family life, and on the duties of parents to 
their children, the author has many good remarks; and here, as 
well as in the chapters on wealth, he shows himself unalterably 
opposed to the communistic doctrines now so widely prevalent. 
The chapter on ‘Christianity and the Problems of Education’ 
contains an earnest and in some respects able plea for moral and 
religious teaching in both public and private schools. 

Dr. Hill’s book seems to us the work of an earnest Christian 
man, deeply interested in the social problems of the time, but un- 
fortunately lacking in the analytical and critical power which the 
thorough treatment of those problems requires. 


NOTES AND NEWS. 


THE long-neglected graphic study of the Mexican tribes has 
within the last twenty years received a new impulse by several 
native and foreign scientists who published their results through 
their own publishers. The governments of the single States are 
also becoming aware of the fact that something should be done for 
researches on the tribes within their borders. Thus, General Mar- 
iano Jimenez, governor of Michoacan, is providing now for the pub- 
lication, at public expense, of the Avales del Museo Michoacano at 
Morelia, the capital, having previously shown his love for science 
by founding the new Museo Michoacano, and providing for its 
maintenance. The editorship of the Aza/es is in the hands of the 
director of the museum, Dr. Nicolas Leon, well known already 
through his republication of ancient books on Indians and their 
languages. The first three numbers (all published in 1888) which 
have come to hand contain thirty-two pages each, and the follow- 
ing treatises: ‘Arithmetic among the Tarascos (Tarascan Nu- 
merals) ;’ ‘Etymology of Tarascan Geographical Names ;’ ‘The 
Tarascan Grammar of Father Lagunas (in the Original Text) ;’ 
“On the National Name ‘“‘ Tarasco;’’’ ‘The Tarascan Calendar 
(after a Manuscript in the Congressional Library, Washington) ;’ 
“Codex Plancarte, on Tarascan Antiquities of the Fifteenth and 
Sixteenth Centuries.’ The Aza/es may be ordered through George 
A. Leavitt & Co., 787-789 Broadway, New York City. 


— A book of a singular value for ethnography is Lieut. H. T. 
Allen’s ‘Report of an Expedition to the Copper, Tanana, and 
Koykuk Rivers in Alaska, 1885,’ an octavo government publication 
of one hundred and seventy-two pages, and many maps and illus- 
trations from photographs. The exploring force consisted of three 
men, and had to proceed up the Copper River, and descend the 
Tanana River valley. Its explorations covered a space of approx- 
imately two hundred and forty thousand square miles and seven- 
teen degrees of latitude, the area of which was almost entirely un- 
known up to the present time. The narrative of the exploring 
party is of picturesque and varied interest, and in every way is highly 
instructive for future travellers through these lonesome tracts. 
The observations made on the characters of the savages show that 
the former often partake of the burlesque. Among the tribes met 
with, we mention the Midnooskies, Mahlemuts, Atnatanas, Tanana- 
tanas, Ingaliks or Kaiyu-Khotanas, Unakho-tanas, Mnakho-tanas, 
Nabesna-tanas, etc. The tribes ending in -¢¢za (‘men’) are all of 
the Tinné stock, while those in -vzzw¢ are Innuit or Eskimo. The 
appendix contains zoological, geological, mineralogical, and meteor- 
ological observations of value. 


— Nature attributes to the Vienna correspondent of the Zz7zes 
the announcement, that, in pursuance of a resolution passed at a 
recent meeting, the Vienna geologists will invite the International 
Geologists’ Congress, which will assemble in London in September, 
to hold its next meeting in Vienna. 


— Ata recent meeting of the Victoria Royal Society, according 
to (Vature, the president (Professor Kerrot) announced that the 
first meeting of the Australian Association for the Advancement of 
Science would be held at Sydney, beginning Sept. 4, the second at 
Melbourne, the third at Adelaide. The proposal that Victoria 
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should join in the movement was favorably received, but at that 
meeting no action was taken in the matter. 


— The Statistical Abstract for 1887, just issued, gives the fol- 
lowing interesting figures in regard to the schools of the United 
States. In 1871-72 there were in- this country 12,828,847 children 
of school-age, of whom 7,479,656 were enrolled in the public 
schools. These pupils were taught by 81,509 male, and 124,180: 
female teachers. to whom aggregate salaries of $37,503,309 were 
paid. The total expenditure for the schools that year was $70,- 
891,374. In 1884-85 the school population had increased to 17,- 
764,658, and the number of pupils enrolled in the public schools to: 
11,464,661. The number of male teachers was 109,632, and of fe- 
male 199,422, to whom salaries amounting to $73,932,c68 were 
paid. The total expenditures upon the schools for the latter year 
were $111,521,542. 


— A very successful meeting of the Massachusetts Assembly of 
the Agassiz Association was held at Boston, May 29, 30, and 31. 
The sessions were held in the lecture-room of the Boston Society 
of Natural History, by the courteous invitation of that organization ; 
and there, after a preliminary meeting of the delegates at the 
Parker House, the convention assembled at 8 o’clock Tuesday 
evening for a business meeting. The business consisted almost 
entirely in the election of officers, and, with scarcely an exception, 
the old board were re-elected. At 9 o'clock Wednesday morn- 
ing President Farrar, of the assembly, opened the exercises by an 
address of welcome, to which the president of the Agassiz Associa- 
tion responded. Reports of work were next given by delegates. 
from the twenty-one chapters represented, and from the Boston 
Assembly. These reports were of the most interesting character, 
and showed not only the deepest earnestness on the part of the 
chapters, but also gave evidence of much faithful work already ac- 
complished by them. The convention was next addressed by Prof. 
Edward S. Morse, director of the Peabody Academy of Science at 
Salem, Mass. Professor Morse stated forcibly the advantages of a 
thorough scientific training, and cordially commended the associa- 
tion for the good work it has accomplished, pointing out various. 
lines in which it may hereafter work to increased advantage. Prof. 
Alpheus Hyatt, curator of the Boston Society of Natural History, 
followed in a most helpful address, in which, after heartily second- 
ing Professor Morse’s suggestions, he emphasized still more strongly 
the possibilities of usefulness that are in the association, and showed’ 
the great desirability of securing as soon as possible such an en- 
dowment as may place the work of the Agassiz Association upon a 
permanent basis. He then gave a clear account of the Agassiz 
Museum, which the delegates were soon to visit, explaining the 
principles which rule in the arrangement of its contents, and illus- 
trating by diagrams and carefully selected specimens, the distri- 
bution of the collections in the different rooms. Dr. Lincoln closed 
the morning by an exceedingly instructive and interesting address. 
on the minerals of Boston and vicinity. In the afternoon and even- 
ing, parties of delegates, under the guidance of committees from the 
Boston chapters, visited various places of interest. About one 
hundred were present during the convention, many pleasant ac- 
quaintances were formed, and all felt that a long step had been 
taken toward advancing the assembly toward that position of sta- 
bility to which it aspires. Perfect harmony prevailed, and the 
delegates separated with the firm determination to work for the 
association more diligently than ever; and this determination was. 
expressed not carelessly, but with actual enthusiasm. In addition 
to those mentioned above, Prof. W. O. Crosby gave a most sug- 
gestive and helpful address. 


— The fifth annual convention of the Association of Official Ag— 
ricultural Chemists will be held at the United States Department 
of Agriculture on Thursday, Friday, and Saturday, Aug. 9, 10, and 
11. All who are interested in the analysis of fertilizers, cattle-foods, 
dairy products, alcoholic beverages, and sugar are invited to at— 
tend. 


— The State Board of Health of Michigan has just published its. 
fourteenth annual report, for the fiscal year ending September, 
1886. It contains very many valuable papers, to most of which we 
have already referred in Sczence. Among the most important are 
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the following : ‘ Tyrotoxicon, its Presence in Poisonous Ice-Cream,’ 
by Victor C. Vaughan, M.D., Ph.D.; ‘ Analysis of Five Hundred 
Deaths occurring in the Michigan Mutual Life Insurance Com- 
pany,’ by Henry F. Lyster, M.D.; ‘Causation of Pneumonia,’ by 
Henry B. Baker, M.D., with illustrations, diagrams, etc. ; and ‘Com- 
municable Diseases in Michigan during the Year ending Dec. 31, 
1886,’ 


—The cod and whale fisheries in the north of Norway, according 
to Nature, have entirely failed this spring, and it is suggested that 
the non-appearance of the former is due to the low temperature of 
the sea this season. Thus the Russian naval officers stationed on 
the Murman coast found in May only a surface temperature of from 
T° to 2° C., and along the Norwegian coast it has been lower still. 
As to the whale-fishing, only 40 animals had been captured by the 
end of April, against 200 last year. It is maintained that the pres- 
ent wholesale slaughter carried out by Norwegian and Russian 
steamers equipped with harpoon guns will eventually extirpate 
these animals, and some measure for their preservation is contem- 
plated. Advices from the Arctic regions state that there was an 
enormous mass of drift-ice in those waters during this spring. Two 
sealers, the ‘Hekla’ and the famous ‘ Vega,’ were imprisoned for 
more than a month in the ice to the north-east of Norway. 


— We learn from ature that the annual meeting for the elec- 
tion of fellows of the Royal Society was held at the society’s 
rooms in Burlington House on Juhe 7, when the following gentle- 
men were elected: Thomas Andrews, F.R.S.E.; James Thomson 
Bottomley, M.A.; Charles Vernon Boys; Arthur Herbert Church, 
M.A.; Prof. Alfred George Greenhill, M.A.; Lieut.-Gen. Sir Wil- 
liam F. D. Jervois, R.E.; Prof. Charles Lapworth, LL.D.; Prof. T. 
Jeffery Parker; Prof. John Henry Poynting, M.A.; Prof. William 
Ramsay, Ph.D.; Thomas Pridgin Teale, F.R.C.S.; William Topley, 
F.G.S.; Henry Trimen, M.B.; Prof. Henry Marshall Ward, M.A.; 
William Henry White, M.I.C.E. 


— The laying of the corner-stone of the new building of the 
Pennsylvania Agricultural Experiment Station took place Wednes- 
day, June 27, at State College, Penn. 


— The New York Mineralogical Club has arranged for excur- 
sions on the Saturday afternoons of the present season. It is in- 
tended that these outings shall acquaint the members personally 
with the most interesting localities of the neighborhood; enable 
them to secure specimens suitable for the permanent cabinet of the 
club, as well as for private possession ; and enlarge the influence of 
the club by associating with its regular members, in these informal 
trips, any persons of suitable standing (ladies or gentlemen) who 
may feel an interest therein. 


— The thirty-seventh meeting of the American Association for 
the Advancement of Science will be held at Cleveland, Aug. 15-21. 
The date of Aug. 22 was determined upon; but owing to the na- 
tional gathering of the Knights Templars in Cleveland during that 
week, and at the earnest solicitations of the local committee, the 
council have changed the date to Aug. 15. A large local commit- 
tee has been organized, the several sub-committees of which are 
working earnestly, and, so far as depends upon the committee, a 
successful meeting is assured. A special office and reception- 
rooms for the association have been opened at No. 407 Superior 
Street, next door to the Hollenden, where will be the hotel head- 
quarters. The meetings will be held in the Central High School 
building on Wilson Avenue, where also will be the offices of the 
local committee and of the permanent secretary during the week of 
the meeting. A special circular in relation to railroads, hotels, and 
other matters, will be issued by the local committee. The members of 
Section E will hold an informal meeting at the Central High School 
building on Tuesday, Aug. 14, at 3 o’clock, to consider plans for 
holding sessions between the annual meetings of the association. 
‘The Entomological Club will meet at 9 A.M., on Wednesday, Aug. 
15, at the Central High School building. The Botanical Club will 
hold a meeting, as usual, on the day preceding the meeting of the 
association, in the Central High School building. The Society for 
the Promotion of Agricultural Science will hold its ninth annual 
meeting in Cleveland, beginning on Monday evening, Aug. 13, at 
the Central High School building, and continuing on Tuesday. 
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— During the summer of 1887, the manager of the physical and 
chemical department of James W. Queen & Co., Mr. Joseph J. 
Walton, made a three-months’ tour in Europe for the purpose of 
perfecting arrangements for the sale of new forms of apparatus in 
this country, and also to look up any thing new and interesting 
which would be of value to those interested in these and other 
branches of science. One of the first places visited was the labo- 
ratory of Sir William Thomson, at the University in Glasgow. 
Mr. Walton also had the pleasure of examining the newly equipped 
laboratory of Professor Ayrton at the City and London Guilds In- 
stitute, and the Cambridge Scientific Instrument Company stock of 
physiological apparatus. Another valuable result of the stay in 
England was the arrangement which has been made for the fur- 
nishing of practical and cheap apparatus for the use of students in 
the study of physics by the new method, — that of allowing the 
student to experiment for himself. A visit was paid to the works 
of Siemens Brothers & Co. In Paris special attention was paid to 
the physiological apparatus of Verdin. Special attention was paid, 
both in Paris and Berlin, to the subject of apparatus for the study 
of bacteriology. At the well-known house of Duboscq, in Paris, a 
number of new optical instruments were examined and purchased. 
Quite a visit was paid to the ateliers of the Société Genevoise pour 
la Construction d’Instruments de Physique at Geneva. The optical 
establishments in Munich were among the places visited. Stein- 
heil, Merz, and others have long been known as the best makers of 
prisms, lenses, etc., in Europe. Some new forms of balances were 
found by Mr. Walton. One has a very ingenious new arrange- 
ment for varying the sensibility. We may add there are other in- 
struments of which we have not spoken, for which the firm soon 
hope to have price-lists ready and to put on the market. Some of 
these may prove of even greater value than many of those men- 
tioned. 


— Engineering gives an account of a new material bearing the 
name of ‘woodite,’ which is being introduced as a protection to 
ships of war, and for many other purposes. Woodite isa substance 
bearing a strong resemblance to native india-rubber, but, unlike 
that material, it never grows sticky, and resists the action of oils 
and heat. If it be placed on the outside of a vessel, a shot may be 
driven through it, and yet it will close up so completely that it is 
difficult to find the speck which marks the spot where the shot 
entered. Woodite is coming into use for many commercial pur- 
poses, such as delivery-valves, air-pump valves, packing, wheel- 
tires, and it is said to be far more efficient for these purposes than 
either leather or india-rubber. 


— The French General Translantic Company has furnished its 
large fleet with complete apparatus for dropping oil on the waves 
during bad weather. The company states that it has adopted the 
use of oil after repeated trials. 


— Ginn & Co. will publish in July ‘A College Algebra’ pre- 
pared by Professor Wentworth. William S. Gottsberger pub- 
lishes a volume of five tales of ancient Greece entitled ‘Pictures 
from Hellas,’ by Peder Mariager, translated from the Danish by 
Mary J. Safford. D. C. Heath & Co. will publish at once Vol- 
ume II. of Dr. Bernhardt’s ‘Novelletten Bibliothek.’ The 
Worthington Company will publish at once a book entitled ‘ Wil- 
liam Shakspeare portrayed by Himself : a Revelation of the Poet in 
the Career and Character of One of his Dramatic Heroes,’ by 
Robert Waters. Waterman & Amee, Cambridge, Mass., have 
in press a volume of ‘Selections illustrating Economic History 
since the Seven-Years’ War,’ by Benjamin Rand. Prof. Rich- 
ard T. Ely’s treatise on ‘ Taxation in American States and Cities,’ 
recently published by T. Y. Crowell & Co., is to be used as a text- 
book in the Buffalo Law School and at Vanderbilt University. 
The Historical Publishing Company, 61 Broadway, New York, will 
publish at once a volume entitled ‘Camp-Fire Stories,’ by W. F. 
Cody (‘Buffalo Bill’), It is not altogether about his own frontier 
experiences that Mr. Cody has written, but of those of Daniel 
Boone, Kit Carson, and other pathfinders. The manuscript, which 
makes seven hundred printed pages, was dictated to a stenographer 
during ‘Buffalo Bill’s’ English trip. ‘Methods and Aids in 
teaching Geography,’ is the title of a new educational work by 
Charles F. King, A.M., head master of the Dearborn School in 
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Boston, to be published by Messrs. Lee & Shepard. The same 
firm has now in press a new volume of travels entitled ‘ Mexico, 
Picturesque, Political, Progressive,’ the joint work of Mrs. Mary 
Elizabeth Blake of Boston, and Mrs. Margaret F. Sullivan of 
Chicago. Dr. Allan McLane Hamilton will contribute a paper 
in the July issue of Zhe American Magazine on ‘Spiritualism and 
Like Delusions,’ in which he will show that spiritualism is at best 
a form of mild insanity. The Popular Sctence Monthly for 
July contains the following articles: ‘Safety in House-Drainage,’ 
by William E. Hoyt; ‘Gourds and Bottles, by Grant Allen ; 
‘Darwinism and the Christian Faith ;’ ‘The Teaching of Psychol- 
ogy,’ by M. Paul Janet; ‘Customs and Arts of the Kwakiool,’ by 
George M. Dawson; ‘Lines of Progress in Agriculture,’ by Dr. 
Manly Miles ; ‘ Fallacies in the Trades-Unions Argument,’ by J. B- 
Mann; ‘ Botany as it may be Taught,’ by Prof. Byron D. Halsted ; 
‘Arctic Alaska,’ by W. L. Howard ; ‘ Manual or Industrial Train- 
ing, by Prof. G. Von Taube; and a sketch of Paul Bert. 
Time, under which title Z7za¢-Bz¢s will hereafter be known, as being 
more nearly answerable to the present character of the paper, will 
be conducted on the same lines which have.won 7zd-z¢s its suc- 
cess ; the changes made with the present issue being external only, 
and not affecting the methods of the paper, which remains under 
the same proprietorship and editorial management. 


— The Engineering and Mining Journal is authority for the 
statement that the ‘record’ in rapid machine-work has again been 
lowered. Heretofore the Baldwin Locomotive Works of Philadel- 
phia have held the first place with the record of an engine built in 
twenty-four hours, but the Pennsylvania Railroad Company has 
now taken the palm by constructing a full-sized (110,000 pounds) 
anthracite-burning locomotive at the Altoona shops in sixteen 
hours fifty-five minutes. The work was commenced on the morn- 
ing of the 18th of June, and in five minutes less than seventeen hours 
the engine was turned out ready for use. It is to run on the New 
York division of the Pennsylvania Railroad. This feat is, we be- 
lieve, quite unrivalled in locomotive-building. 


— Prof. Simon Newcomb, superintendent of the Nautical Al- 
manac Office, is seriously ill of spinal irritability, and, on the recom- 
mendation of a board of medical officers, has gone to the Chelsea 
Hospital for special treatment. 


— Dr. W. J. Hoffman of the Bureau of Ethnology has gone to 
northern Minnesota to obtain some important historical informa- 
tion which has been promised him by influential Indian chiefs who 
live near the Canada line. 


— Mr. Arthur P. Davis of the Geological Survey Office, and Miss 
Lizzie Brown of the Nautical Almanac Office, were married on the 
evening of the 21st inst. Mr. Davis isa nephew of Major J. W. 
Powell, director of the Geological Survey, and Miss Brown is one 
of the most accomplished mathematicians in the country. Each 
had been a member of the Corcoran Scientific School of the 
Columbian University, and each had just received its degree of 
Bachelor of Science. 


— The Signal Office has been making experiments in the court- 
yard of the War Department building with a new machine for test- 
ing anemometers. The device consists of several arms, each 
twenty-eight feet long, on the ends of which are placed anemom- 
eter-cups such as are used in the Signal Service. The arms 
being revolved at a given rate of speed, the rate recorded by the 
anemometer-cups is compared with the known rate, and any dif- 
ferences noted. Professor Hazen, who has had charge of the ex- 
periments, says that they have been satisfactory, although abso- 
lutely still air has not been obtained in the War Department court- 
yard. Even when there Was a dead calm outside, a very perceptible 
movement of the air inside the court-yard was observed. This 
phenomenon, which occurred early in the morning, was attributed 
to the fact that the court-yard had become greatly heated the day 
before, and the warm air was then rising and being forced out by 
the cooler, denser atmosphere from the outside, that came into the 
court-yard through the two carriage-ways. Similar experiments to 
discover the exact relation between the movement of the wind and 
the whirling of the cups were made about 1850, but in the machine 
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used then the arm was only four feet long, instead of twenty-eight 
as in the new one. When the short arms were whirled with great 
velocity, they caused a very perceptible movement of the air. 


— The magnificent water-front of Staten Island is so important 
a part of New York harbor, and access to it from the mainland is 
so easy, that more or less definite projects for reaching it by rail- 
road have been often brought forward. The Arthur Kill Bridge, 
which is now practically completed, will, if it is allowed to stand, 
enable the lines now entering Jersey City to reach directly the deep 
water on the Staten Island front, and will greatly increase the 
available capacity of the harbor for handling freight. 


—In Bradstreet’s of June 23 is given the message of Dr. Miguel 
Juarez Colman to the National Congress of the Argentine Repub- 
lic. In this message are presented important facts in regard to the 
progress of this South American Republic. Argentine Republic 
has an area of 1,125,086 square miles, with a population in 1887 of 
3,935,286. It has made wonderful progress in the building of rail- 
ways. Of the 17 railways conceded, 13 have the guaranty of the 
government. The guaranteed lines report a length of 7,961 kilo- 
metres, and the unguaranteed 1,272, making 9,233 kilometres. The 
contracts for the following guaranteed lines are already prepared = 
Tartagal Reconquista to Formosa, Bahia Blanca to Ville Merce- 
des, San Juan to Salta, Chumbreha to Tinogosta and Andalugata,. 
Goya to Monte Caseros, Resistencia to Metan, and San Custobal to 
Tucaman. The aggregate length of railways in operation is 6,306: 
kilometres, equal to 3,918,4, miles. These roads have carried with- 
in a year 7,657,406 passengers and 3,705,876 tons of freight. The 
gross revenue from the yearly traffic is $23,805,722.15, against ex- 
penses of $13,177,172.15, giving a net annual revenue of $10,627,— 
950.14. The debt of the Republic March 31, 1888, was: internal, 
$47,100,000; and external, $92,427,000. The latter is expected to 
be paid off within eight years. Argentine 5-per-cents issued in. 
1887 at 854 were on March 31 quoted at 97, and the 6-per-cents at 102 
@ 1044. In 1886 the import and export trade aggregated $194,- 
000,000. In 1887 it had increased $24,000,000, of which $9,500,000. 
were imports, and $14,500,000 exports. The gain is due to the in- 
creased production of cereals, hides, and frozen meats. The sup- 
pression of export duties has also contributed to the increase in the 
volume of exports. Import and export values in the first quarter 
of 1888 show.an increase, when compared with the first quarter in 
1887, of $4,000,coo. In 1884 the total revenue was $46,762,000. 
The revenue for 1887 was early estimated at $50,522,000, but it 
produced $58,135,000, or $13,372,000 in excess of the revenue of 
1886. The budget of expenses in 1887 was $43,263,000, and $6,-~ 
756,000 for special laws without special resources, leaving a re- 
mainder of $8,116,000. In the fourteen provinces of the Republic 
are 2,080 schools, with 142,471 pupils. There are 116 schools in the 
capital of the Republic, including 24 graduated, 56 elementary, 20, 
for infants, and 16 for adults. In the 116 schools are 746 teachers, 
including 224 male and 522 female. In the national territories there: 
are at the present time 42 schools, with 64 teachers and 2,998 schol-- 
ars. The total immigration in 1887 was 137,000, and for the first 
quarter of 1888, 40,500. The expected immigration in all of 1888: 
is about 200,000, The cost of passage from Europe for 50,000 ag- 
riculturists and artisans will be advanced to enable them to come 
to Argentine Republic in 1888. The commissary of immigration 
has gone to Europe to establish the requisite appliances to promote 
immigration. Immigration, colonization, and railways are rapidly 
transforming the country, and as a consequence its productive 
forces are being multiplied, and the comforts of life there are in- 
creased. The field of labor is enlarged, the educational work is 
taking rapid strides, and internal improvements are receiving atten- 
tion from the government. 


— The courses in physics which were proposed for this summer 
at Harvard College have been given up because of the small num- 
ber of applications for them received up to June 1, which was the 
date mentioned in the physics circular. On Saturday, July 7, and 
on Saturday, July 14, an exposition of the apparatus and methods 
which would have been used in the elementary summer course will 
be given at the Jefferson Physical Laboratory, Cambridge, the 
hours each day being from ro to 1 and from 3 to 5. This exposi- 
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tion will be for the benefit particularly of those who propose to 
teach the elementary physics of the requirements for admission to 
Harvard College. Admission will be free. 


— We learn from Vature that the conferences convened by the 
London Chamber of Commerce to consider the question of com- 
mercial education led to the appointment of a committee for the 
full discussion of the subject. This committee nominated a sub- 
‘committee, among the members of which were Sir John Lubbock, 
Sir Henry Roscoe, and Sir B. Samuelson. A scheme for the im- 
provement of commercial education has now been drawn up by the 
-sub-committee, and sent to various business-men, schoolmasters, 
cand other authorities on education, with a request for practical sug- 
‘gestions. The scheme, as it stands, proposes as obligatory sub- 
jects for examination for a commercial certificate, (1) English ; (2) 
Latin ; (3@) French; (30) German, Spanish, or Italian; (4) history 
of British Isles and colonies, general and modern history, including 
commercial history; (5) geography, physical, political, commercial, 
and industrial ; (6) mathematics; (7) drawing. Proficiency is also 
required in at least one of the following: physics, chemistry, natural 
ihistory, commerce, and political economy. 


‘LETTERS TO THE EDITOR. 


** Correspondents are requested to be as brief as possible. The writer's name is 


in all cases required as proof of good faith. 

Twenty copies of the number containing hts communication will be furnished 
_Sfreeta any correspondent on request. 

The editor will be glad to publish any queries consonant with the character of 


ithe journal. 


The Ancient Works of Ohio. 


As investigation and explorations proceed, one ray of light after 
another pierces the mystery which has so long hovered about the 
ancient works of Ohio, enabling us thereby to catch glimpses of 
the prehistoric times of that great State. As was stated in a for- 
mer communication, the evidence obtained through the explora- 
tions of the Bureau of Ethnology bearing upon the origin of the 
typical works of that State leave but little if any doubt that they 
were built by the ancestors of the Cherokees ; but this must be un- 
derstood as applying only to the circles and squares, and other 
works of this type, together with the mounds pertaining thereto, or 
‘bearing indications of having been built by the authors of the en- 
closures. The links of this chain have been gathered from the 
‘Ohio antiquities, the mounds and works of West Virginia, East 
Tennessee, and western North Carolina; in fact, the chain is not 
single, but multiple, for there are several distinct lines of evidence 
Jeading to the same conclusion. Some items bearing on this ques- 
tion have been published in Sczezce and elsewhere, but since those 
appeared additional testimony has been obtained by the bureau. 

But Ohio was the home of more than one mound-building tribe: 
there are good reasons for believing that we find here the work of 
six or seven different peoples or tribes : — 

First, The typical works by the Cherokees, before mentioned. 

Second, The walls, enclosures, and other defensive works of Cuy- 
ahoga County and other northern sections of the State. The key 
which will help to solve the riddle of the monuments of this type is 
to be found in central and western New York, the former home of 
the Iroquois nations : in other words, they are attributable to some 
branch of the Iroquois or Huron-Iroquois stock. It is possible, 
and even probable, that the works of Cuyahoga County are attrib- 
utable to the Eries; but this, if admitted, is only another proof 
that this tribe pertained to the Iroquois group. The same type of 
works is also found in eastern Michigan as far north as Ogeman 
County. 

Third and Fourth, The box-shaped stone graves. There is no 
longer any good reason for doubting that the burial-cists of this 
type, found in Ohio, are attributable to two tribes, — the Delawares 
and Shawnees ; those of the central portion of the State, especially 
of Ashland County, marking the burial-places of Delaware Indians, 
and those found along the Ohio River the burial-places of Shaw- 
nees. There are, however, no marks or peculiarities by which the 
works of the two tribes in this State can be distinguished from 
each other. As but few graves of this type are found in mounds 
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in Ohio, it is more than probable that they belong to the time of 
the later occupancy of this region by these tribes. Nevertheless 
there are some reasons for believing that some of the works in 
Hamilton County pertain to an earlier occupancy of that section by 
the Shawnees; but this point cannot be satisfactorily settled until 
further explorations have been made in adjoining portions of Ken- 
tucky. 

Fifth, Certain stone mounds, and mounds containing stone 
vaults or graves of a peculiar type, which it would be difficult to 
explain without the use of figures, which cannot be introduced 
here. Sepulchres of this type have been found at various points in 
the northern half of Kentucky, from the extreme north-east corner 
of the State as far west as Union County; but in Ohio they have as 
yet been discovered only in a few of the extreme southern counties. 
This type of works is peculiar, and presents a problem to which 
we have thus far been unable to find any clew. It is probable that 
the builders belonged to a tribe which has become extinct. Unless 
certain works in north-east Missouri, which bear some resemblance 
to those of the type mentioned, are attributable to the same peo- 
ple, no traces of them are to be found elsewhere than in the sec- 
tions mentioned. Is it possible that the appellation ‘Bloody 
Ground’ is an echo which has floated down the ages from prehis- 
toric times? These sepulchres indicate a savage life and fierce 
warfare with beasts of prey. 

S¢xth, The effigy mounds, of which some two or three only are 
known within the limits of Ohio. These also present a problem 
difficult to solve. It is possible that some sudden freak of the med- 
icine-men or medas of some one of the tribes mentioned may have 
brought about the building of these strange works, but such a sup- 
position is far-fetched and without any basis. It is more likely 
that a straggling clan or small tribe of the Wisconsin mound- 
builders, — probably belonging to the Dakotan stock, — wander- 
ing toward the south-east, left these mementos of their passage. 
The bird-effigies of Georgia may possibly have been built by the 
same people. Such breaking-away of a clan or tribe and its wan- 
dering to a distant locality is not without parallel in Indian history. 

Seventh, Fortifications of that type of which Fort Ancient is an 
example. Although I have introduced this type under a separate 
number, I am inclined to attribute the principal works of the class 
to the builders of the typical works of the State, — the Cherokees. 
This is also the opinion of most of our archeologists, yet the rela~ 
tion between the works in some cases is not apparent. Fort An- 
cient is an example of this kind. Moreover, there are some indica- 
tions in this instance of the influence of the white man, especially 
in the northern section of the work. 

Omitting the last from the list, there remains clear and satisfac- 
tory evidence that the ancient works of the State are due to at least 
six different tribes. Cyrus THOMAS. 


Youngsville, Penn., June 25. 


Distillation of Mercury at Ordinary Temperatures. 


IN the physical laboratory of the United States Geological Sur- 
vey a normal barometer hangs in a window-jamb about 35 centi- 
metres from the glass of the window. As the window faces east, 
it has the sun until noon. The barometer-tube at and above the 
upper surface is 25 millimetres in diameter, and extends 6 centi- 
metres above the mean position of that meniscus. It was observed 
that during the summer small globules of mercury covered the 
inner wall of the tube above the column, on the side farthest from 
the window. In the winter they collected upon the side nearest to 
the window. An inspection showed that the radiation from the 
tube was greatest toward the cool room in the summer, and toward 
the window and out of doors in the winter, thus keeping the side of 
greatest radiation slightly cooler than the mass of the reservoir, 
and condensing upon it some of the vapor of mercury of the Tori- 
celli vacuum. In this way several grams were condensed and fell 
back in a single month, —a fact which seemed quite interesting 
when it is remembered that the vapor-tension of mercury at even 
30° C. (86° F.) is only .o6 of a millimetre. Of course, by bending 
the top of the tube over and downward toward the cooler side, the 
distillate could be collected and measured. W. HALLOCK. 

Washington, D.C., June 2r. 
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Bishops Potter, Stevens, and Robertson ; 


Presidents Mark Hopkins, Hitchcock, and Barnard; 


Profs. Parker, Draper, and Beard; and thousands of the world’s best brain workers, have used and 
recommended CROSBY’S VITALIZED PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosphzte, not an inert Laboratory Phosphate. 


56 W. 


25th St., N. ¥. 


For sale by Druggists, or sent by Mail, $1. 


Life Insurance. 


Foremost among assessment insurance as- 
sociations in this country is the Mutual Re- 
serve Fund Life Association of this city, E 
B. Harper, president. This company now 
issues a free policy, placing no restrictions 
upon residence, travel, or occupation, incon- 
testable and non-forfeitable after five years, 
with the privilege of a cash surrender value 
or a paid-up policy after fifteen years. Its 
plan of business is that of bi-monthly pay- 
ments based upon the actual death losses 
among its members, and its statements show 
that it has paid over $4,702,000 in death- 
claims, and has in the hands of the Central 
Trust Company of New York, as trustee, a 
cash reserve surplus of $1,546,368.49. The 
Mutual Reserve has lately been critically ex- 
amined by the Insurance Department of Mis- 
souri, and pronounced sound and honestly 
managed in every particular. — Vew Vork 
Fournal of Commerce. 


Calendar of Societies. 


Biological Society, Washington. 


June 2.—¥. H. Knowlton, Notes on the 
Fossil Wood of the Yellowstone National Park ; 
W. B. Alwood, Notes on the Artificial Pollena- 
tion of Wheat; F. A. Lucas, Abnormalities in 
the Ribs of Birds. 


Engineers’ Club, Philadelphia. 


June 2.— A. Marichal, Public Health of 
Cities and Towns ; W. S. Sheafer, Notes on the 
Coal-Deposits of Sonora, Mex.; A. W. Sheafer, 
Electric Haulage in Anthracite Mines : G W. 
Jones, Valve Motion; Howard Constable, The 
Montague Street Electric Railway and Elevated 
Terminal Station at Wall Street Ferry, New 
York; L. M. Haupt, The Great Transportation 
Areas of the United States. 


Mineralogical Club, New Vork. 
June 8. — Oxides and Carbonates of Copper. 


Torrey Botanical Club, New York. 


une 12.—N. L. Britton, Description of a 
Collection of Plants from the Mountains of Ari- 
zona, sent by Dr. E. A. Mearns, U.S.A. 


American Institute of Electrical Engineers 
New Vork. 

June 13. — Frank J. Sprague, The Solution of 
the Municipal Rapid-Transit Problem. 

Society of Medical Furisprudence and State 

Medicine, New York. 

June 14. —J. B. Matteson, M.D., Ethics of 
Opium Habitués; W. A. Purrington, The De- 
sirable and the Practicable in Legislation regulat- 
ing the Practice of Physic and Surgery. 

American Academy of Arts and Sciences, 
Boston. 


June 13. — William G. Farlow, Biographical 
Notice of Dr. Asa Gray. 


Appalachian Mountain Club, Boston. 


June 13.—F. H. Chapin, Long’s Peak, Col- 
orado; Miss L. A. Putnam, The Crater of 
Mount Misery, St. Kitts. 


Engineers’ Club, St. Louis. 


May 30.— R. E. McMath, The Water-Way 
between Lake Michigan and the Mississippi 
River, by Way of the Illinois River. 


Publications received at Editor’s Office, May 
28-June 9. 


Carr, L. Missouri. A Bone of Contention. (Ameri- 
can Commonwealths.) Boston, Houghton, Mifflin, 
& Co. 377p. 16°. 

Davis, J. R. A. A Text-Book of Biology. 
phia, Blakiston. 462p. 12°. $4. 

Gattoway, R. The Fundamental Principles of Chem- 
istry. London and New York, Longmans, Green, & 
Co. 364p. 12° Sr.7 

Gow, J. A Companion to all Classics. pores and 
New York, Macmillan. 378 p. 16°. $1.7 

Goyen, P. A Higher Tet eats and leroy Men- 
suration. London and New York, Macmillan. 360 p. 
16°. $r.30. 

Hayes, H. Sons and Daughters. 
473 Pp. 16°. : 
Jennincs, A. C. Chronological Tables. A Synchro- 

nistic Arrangement of the Events of Ancient His- 


Philadel- 


Boston, Ticknor. 


tory. London and New York, Macmillan. 123 p. 
12°, $1.25. 
Jones, C.C , Jr. Negro Myths from the Georgia Coast. 


Boston and New York, Houghton, Mifflin, & Co. 
7K St 2 


Lock, J. B. Trigonometry for Beginners as far as the 
Solution of Triangles. London and New York, 
Macmillan 135 p. 16°. 60 cents. 


Micnwi1Gan State Board of Health, Fourteenth Annual 
Report of the Secretary of the, for the Year ending 
Sept. 30. 1886. Lansing, State. 341p. 8°. 

Miter, O. T. In Nesting Time. Boston and New 
York, Houghton. Mifflin, & Co. 275 p. 16°. 

Ou10, Report of the Geological Survey of. Vol. VI. 
nomic Geology. Columbus, State. 831 p. 89. 

PHILOSOPHICAL Society of Washington, Bulletin of 
the, 1887. Vol. X. Washington, Smithson Inst 
302 p. 8°. 

Proctor, R.A. Old and New Astronomy. Part II. 
London and New York, Longmans. Green, & Co. 
65p. §°. 

SMITHSONIAN InstrTuTION, Annual Report of the, to 


Eco- 


July. 1885. Part II. Washington, Government. 8°. 
STEELE. J. D. Popular Physics. New York and Chica- 
go, Barnes. 380p. 12° 


U. §. GEoLocicaL SuRVEY. Topographical Maps of 
Portions of Arizona. Missouri, Kansas, and Mon- 
tana. g maps, 42 by 50.5 cm. Washington, Goy- 
ernment, 1888. 

Water. R_ Recent Important Discoveries in Vital 
Science. Reading, Penn., B. F. Owen, Pr. 64 p- 
16°. 10 cents 

Wuist ter, J. A. M. ‘* Ten O’clock.”’ 
ton, Mifflin, & Co. 29 p. 12°. 

Woorr,S. An Elementary Course in Descriptive Geom- 
etry. New York, Wiley. 152p. 8°. $3 


GERMAN SIMPLIFIED.— SPANISH SIMPLI- 
FIED. — Self-taught. 12 Numbers, ro cents each. Cir- 
culars free. Prof. A. KNOFLACH, 140 Nassau St., N.Y. 


Ab.! NEW MAGAZINE—THE SWISS 
Devoted to spreading a love of CROSS 


nature among the people. Edited 
by HARLAN H. BALLARD, President of the Agassiz Asso- 
ciation. and succeeding St. Nichol s as the official maga- 
zine of that body. $1.40a year. Sample copy 10cents, or2a 
cents for waar subscription for 3 months 


. D.C. HODGES, PUBLISHER, 
Mention tne paper. 47 Lafayette Place, New York. 


MAGAZINES AND REVIEWS !! 


Complete sets of all the leading Magazines and Reviews 
and back numbers of several thousand periodicals, for 
sale at low rates. Full files of Sczexce, either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions.taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dey street, New York City. 
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THREE INTRODUCTORY LECTURES 
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THE SULENCE OF THOUGHT 


(First published in THe Open Court of June, July, and 
August, 1887.) 


BY F. MAX MULLER. 


1. The Simplicity of Language ; 

2. The Identity of Language 
Thought; and 

3. The Simplicity of Thought. 

With an Appendix which contains a Correspondence on 
‘““ Thought without Words,” between F. Max Miiller and. 


Francis Galton, the Duke of Argyll, George J. Romanes 
and others, 


THE OPEN COURT PUBLISHING CoO. 
169B La Salle St., Chicago. 
Neatly Bound in Cloth. 


and 


Price, 75 Cts. 


The study of language is of interest to the 
lawyer as well as the clergyman, the scientist as 
well as the teacher, and no education is com- 
plete without it. 


Max Miiller says in this most instructive and 
interesting book : 


‘Try to reckon without numbers, whether spoken, 
written, or otherwise marked, and if you succeed in that, 
Ishall admit that it is possible to reason or reckon with- 
out words, and that there isin us such a thing, or such 
a power or faculty, as reason apart from words. * * * 


‘* People do no longer believe in witches nor in ghosts. 
Butt the belief in disembodied thought will die very hard. 


“ As little as we possess a thing called hunger because 
we are hungry, do we possess a thing called reason be- 
cause we are rational. Why then, should we write it 
with a Capital R, and make a goddess of Reason and 
worship her, as she was actually worshipped in the streets 
offParisi) 


UNDERWOOD'S 
WRITING FLUIDS, 


Used by United States Government in all Departments, 


and by Leading Banking and Mercantile Houses. Send 
for Samples. 

J. UNDERWOOD & CO. 
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Stereopticons and the Best Views 
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Scientific Exhibitions. 
ratus, new views. Largest stock. Reduced prices. 24 
Years’ Practical Experience. Illus. Catalogue Free. 


GEO. H. PIERCE, 
136 S. Eleventh St., Philadelphia, Pa. 
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Positions Vacant. 


Inquiries from employers in want of those skilled in any 
department of science in its widest sense will be inserted 
in this column WITHOUT CHARGE. 

The labor and expense involved in ascertaining what 
positions are open, in gratuituously advertising them and 
in attending to the correspondence of applicants, are in- 
curred in the interest and for the exclustve benefit of 
subscribers to Science. 

Applicants should inclose the necessary postage, for 
forwarding their letters. 
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10s. 20s. 50s. and 100s. 
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WM. 4 KIMBALL & Or 
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621 Sixth Avenue, New Uae 
Established 1852. 
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W.H, WALMSLEY & C0. 


SUCCESSORS TO 
R. & J. BECK, 
1016 Chestnut Street Phila, 


Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 
graphic Apparatus and 
Outfits. 
Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 
Illustrated Price List 
mailed /vee to any ad- | 


in corresponding with us. 


HYDRAULIC 
ELEVATORS and 
WATER MOTORS. 


Send for New Catalogue 


Tuerk Hydraulic Power Co. 


CHICAGO. NEW YORK, 
39 Dearborn St. 12 Cortlandt St 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 


For Sale by alt Stationer Ss. 


THE ESTERBROOK STEEL PEN CO., 


Works: Camden, N. J. 26 John St., New York. 


IGOOD NEWS 


To LADIES. 
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fered. Now’s your time to get 
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Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
Rose China Tea Set, Dinner Set, 
Gold Band Moss Rose Toilet Set, Watch, Brass Lamp, 
or W: ene § Dictionary. F orfull particulars address 
REAT AMERICAN TEA CO., 
P.O. B Ox CR 81 and 83 Vesey St., ey York. 


P. D. & Co. 
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SELF-POURING 
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Pours out the Tea by simply pressing the lid, as illus- 
trated, Does away entirely with the drudgery of lifting 


the Teapot. SAVES atleast 25 per cent. of Tea, or brews 
the Tea proportionately better. Send for Lists. 


PAINE, DIEHL & CO., Philada., Pa. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of price, 


Cloth - - 
Half Morocco - 


50 cents. 


75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Sczence is 
always convenient for reference. 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


Mann’s Reterence Indexes. 


References to and transcripts or translations of the lit- 
erature of ANy sSuBJECT furnished by B: PICKMAN 
MANN, Wasuincton, D. C. 

Correspondence fee, 50 cents. 


Explanatory circulars 
free 
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at 85 cents per yard. 


Samples sent on application. 


James McCreery & Co. 


BROADWAY AND ELEVENTH ST,, 


NEW YORK. 


JAYNE & CROSBY LETTER FILE. 
NO MANIPULATING TO OPEN, AND IS SELF-CLOSING. 
EACH WIRE ACTS INDEPENDENTLY OF THE OTHERS. 


Patented 
June 7, 1887. 


Any paper can be released <e pulling it 
upward and forw ard. 


Steel Wires Nickel Plated. 
Send for Descriptive Circular. 


JAYNE & CROSBY, 


410 LiBerTy ST., New YORK. 
If your stationer does not handle our goods, 
write to us. 
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